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PROCEEDINGS 


THE 


AMERICAN PHILOSOPHICAL SOCIETY, 


HELD PHILADELPHIA. 


JULY DECEMBER, 1878. No. 102. 


Stated Meeting, July 19, 1878. 


Three members present. 


Stated Meeting, August 16, 1878. 
Present, members. 
Vice-President, Mr. the Chair. 


letter accepting the appointment prepare obituary 
notice Prof. Joseph was received from Prof. Fair- 


man Rogers. 
communication entitled “Saponin its relations 


Physiology, Lautenbach, M.D., Ph.D., Prosector 
Physiology the University Geneva,’ was presented 
Mr. Platt, with letter from the author. 
communication was received entitled, Oil Well records 
and Elk Counties, Pa., Ashburner.” 
Dr. Sadtler made verbal explanation reference his 
comments his correspondence with Prof. Morton (see 
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20, 
minutes May 17) which gave Prof. Morton credit 
for correctly quoting Dr. Sadtler’s letter. 

And the meeting was adjourned. 


Stated Meeting, September 20, 1878. 
Present, members. 


Vice-President, Mr. the Chair. 


Prof. Houston communicated the following notes: 
are utilized for the purpose dividing the light. 
the development the extra-spark, instead the continu- 
ous are. 

These notes embodied the results the joint investiga- 
tions Prof. Thompson and himself. 

Mr. Eli Price read communication entitled Nature’s 
Reforesting,” and offered the following resolution, which 
was adopted 

Resolved, That the paper Nature’s Reforesting’’ 300 extra cop- 
ies, without cover, printed the expense the Michaux Legacy. 

The death Mr. Henry Armitt Brown, Philadelphia, 
Aug. 24th, aged years, was announced Mr. Price. 

Pending nominations 857 870 were read. 

The following persons, scrutiny the ballot boxes 
the presiding officer, were declared duly elected members 
the Society. 

Hon. Carl Schurz, Washington, 

Mr. Knight, Philadelphia. 

Rey. Fredk. Augustus D.D. Philadelphia. 

Dr. Elliott Cones, 

Dr. Packard, Jr., Salem, Mass. 


Mr. Joel Asaph Allen, Cambridge, Mass. 


q 
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Mr. Samuel Seudder, Cambridge, Mass. 

Rev. William Rudder, D.D., 

Dr. Morris Longstreth, 

Prof. Houston gave notice his intention move the 
next meeting the Society, certain corrections the last 
page the printed proceedings (p. 728), being the records 
the meeting held June 21, 


And the meeting was adjourned. 


Stated Meeting, October 1878. 
Present, members. 
Vice-President, Mr. the Chair. 


Letters accepting membership were received from the 
Rev. Rudder, D.D., dated Media, October the Hon. 
Secretary the Interior, Carl Schurz, dated Department 
the Interior, Washington, October the Rev. 
Muhlenberg, D.D., dated 4307 Walnut street, Philadelphia, 
October Mr. Allen, dated Museum Comparative 
Cambridge, Mass. October Dr. Elliott Coues, 
the Geological and Geographical Surveys the Ter- 
ritories, dated Washington, October and Prof. James 
Watson, the Observatory the University Michigan, 
dated Ann Arbor, September 18, 1878. 

Photographs tor the album were received from Mr. 
Wallace, dated Waldron Edge, Duppas Hill, Croydon, Eng- 
land, and from William Flower, F.R.S., the College 
Surgeons, London. 

letter was received from Mr. Fox, dated Penjer- 
rich, Falmouth, September 1878, respecting the decease 
his father, Mr. Fox (July 25, 1877, aged 88), and the 
disposition publications forwarded him. 

Letters acknowledgment for publications the Society 
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received, were read, follows: Royal Society Tasmania, 
February (95, 96); Physical Society Berlin, June 
(96, 98, 99); Natural History Society June 
(99, ii); Holland Society Harlem, June (100; 
List); Teyler Foundation Harlem, July (100; List) 
Royal Society Luxembourg (100; List): Royal Institu- 
tion, London, June (III XI; XVI, ii; 100); Society 
Antiquaries, London, June (100; List); Statistical So- 
ciety, London, July (100; List); Royal Observatory, 
Greenwich, July (99, 100); Royal Society Edinburgh, 
July (100); Maine Society, (101); New 
Hampshire Historical Society, July (101); Massachusetts 
Society, July (101; Cat. iii); Boston 
Library (101); Harvard College, July (Cat. part iii); New 
York Hospital, July (101); New York Historical Society, 
June (101); Albany State Library, July (Cat. part 
Military Academy Library, July (101); New Jersey 
Historical Society, July (101; Cat. iii); Pennsylvania His- 
torical Society, July (101; Cat. iii); Franklin Institute, 
July (Cat. iii); Mr. John Fulton, Johnstown, July 
(101); Peabody Institute Baltimore, July (Cat. iii); 
Naval Observatory, Washington, July (101); Dr. William 
Elder, Washington, July (101); Georgia Historical So- 
ciety, July (101); Rantoul Literary Society, July (101); 
Chicago Academy Sciences, July (101); Sig. Mariano 
Barcena, Mexico, July (100). 

Letters acknowledging the receipt diplomas were re- 
ceived from the following members: Dr. Gilman, dated 
July Mr. Lorin Blodget, Philadelphia, 
July 1878; Mr. Coleman Sellers, Philadelphia, July 
1878; Mr. George Stuart, Philadelphia, 1528 18th street, 
July 29; Mr. John Fulton, Johnstown, Pa., July and 
Dr. William Elder, Washington, D.C., July 22. 

Letters announcing the transmission publications 
this Society were received from the Hungarian Academy 
Sciences, Pest, July 16; the Natural History Society 
Riga, Zoologico-Botanical Society Vienna, 
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April 29, Physical Society Berlin, June 15, 1878 
Holland Society Sciences Harlem, July, 1878; Royal 
Academy Lisbon, February 1878 Meteorological Office 
London, July, 1878; Secretary State New Hamp- 
shire, August 10, 1878; Harvard College Observatory, Cam- 
bridge, August Second Geological Survey Penn- 
sylvania, September 1878; Coast Survey Office Wash- 
ington, August 17, 1878; Office the Chief Engineers, 
Washington, September 1878; Department the Inte- 
rior, Washington, July 24,1878; Department State 
Washington, August 31, 1878; the Argentine National Ob- 
servatory, April, 1878; and from the Argentine 
Society, Buenos Ayres. 

Donations for the Library were received from the Mining 
Surveyors and Registrars Victoria; Royal Academies 
Brussels; Natural History Societies Riga, 
Offenbach M., Bremen and Anthropological So- 
ciety, and Geological Institute Vienna; Physical Society 
Berlin; Holland Society Harlem Geographical Society 
and Revue Politique Paris; Geographical Commercial 
Society Royal Geographical, Geological, An- 
tiquarian, Zoological and Metereological Societies London 
Meteorological Office the Royal Prof. Richard 
Owen, and London Nature; Joseph Gurney Barclay, Esq. 
Peyton, Essex, Geological Survey New Hampshire; 
Museum Comparative Zoology and Peabody Museum 
Cambridge, Mass.; American Journal Science and Art 
Mr. Henry Eddy, Princeton, J.; Princeton College 
Franklin Institute; Journal Pharmacy, Medical News, 
Penu Monthly Second Geological Survey Pennsylvania 
American Journal Baltimore; Mr. Asaph Hall, 
Washington; Kansas Agricultural Report, Topeka; Geo- 
graphical and Statistical Society, Mexico; Ministerio 
Fomento, Mexico; and the Argentine Society 
Buenos Ayres. 

Also previously, and not noted, from the Royal Danish 


Cartas Indias from Government Spain. 
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Mr. Albert Gatschet; the Editors the Novara 
Expedition Reports, Vienna; Meteorological Central Insti- 
tute Vienna; Royal Academy Munich; Alfred 
Littel; Natural History Society Stuttgard; Physical 
(Econ. Society Prag Observatory Annales 
des Mines; Nouvelle Société Indo-Chinoise Paris; Dr. 
Grand; Joachim Barrande; Woeikof; Ac- 
cademia dei Lencei, Rome; Sig. Allesandro Turin 
Revista Euskara Pamplona; Academy, 
Lisbon; Academy, Madrid; Victoria Institute, Astro- 
nomical Society and Sir Edward Sabine, London; Natural 
History Society Newcastle-upon-Tyne; Mauritius Expe- 
Asiatic Society Japan; Tasmanian Society; New 
Zealand Institute; Royal Cornwall Polytechnic Society 
Geological Survey Canada; Mr. Samuel Scudder 
Connecticut Academy Arts and Sciences; Harvard Col- 
lege Observatory; Editors Essex 
American Academy Arts and Sciences, Boston; Mr. 
Ripley American Oriental Superintendent 
Fairmount Academy Natural Sciences, Phila- 
American Journal the Medical Sciences Pea- 
body Institute, Baltimore; Official Army Register; Mr. 
Samuel Newcomb; Geological and Sur- 
vey Bureau; Society Natural History; and 
Barcena, Mexico. 

letter was received from the the Acade- 
mia Scienze, Littere Arti Modena, dated July 30, 
requesting exchanges. motion the name this society 
was ordered placed the list correspondents re- 
ceive the publications.* 

letter was received from Mr. Billin, Secretary 
the Engineers’ Club Philadelphia, requesting receive 
the Society’s publications. motion the request was 


1877, received from the ‘‘Societa Italiana (in 
1782) della Scienze fondata Anton-Mario Memoirs (4°) Ser. 
lished Florence. 


granted and the Engineers’ Club placed the Society’s 
correspondents receive the Proceedings from the begin- 
ning 1878 onward. 

Letters requesting the supply deficiencies the series 
the Society’s publications were received from Triibner 
Co., from the Boston Publie Library, and the Naval Ob- 
servatory, and were referred the Librarian for action. 


request for subscription the Catalogue,” 
dated September 17, New York, Park Row, was referred 
the Librarian consider and report.* 


letter was received from Guerrier, Emporia, Kansas, 
September asking the worth old Bible (1602) de- 
scribed its owner. 

The committee which was referred Prof. Haldeman’s 
plates and prehistoric remains the 
near Chicques rock Co., Pennsylvania, reported 
favor their publication the Transactions the 
Society. motion the report was accepted and the com- 
mittee discharged. motion the publication 
dered. 


The Committee Finance was requested inquire into 
and report upon the expediency publishing the two memoirs 
presented recent meetings Dr. Lautenbach, Geneva, 
Switzerland.* 

Dr. exhibited and described piece chemical 
apparatus which invented for the purpose applying the 
use sliding glass wedges, colored and transparent, and 
empirically graduated, the optical extinction the colors, 
simple compound, the blowpipe beads the 
metals, ground given thickness and 
parent coating balsam. The use the glass wedge 
has been known; but this use complimentary colors for 
producing the extinction given color, and for thus ob- 
taining the exact degree marking the percentage 
metallic elements contained the bead, new, and, 


See Minute Book, Oct, 18, 1878. 
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Dr. promised show coming memoir, efficient 


for very precise determinations. 

Prof. Houston desired place record extension 
the researches Prof. Thompson and himself, Electric 
Lighting, obtained passing the Ruhmkorff discharge 
through glass tubes containing silica, carbonate ammonia 
and similar substances. 

Prof. Chase (detained from the meeting illness) 
presented, through the Secretary, communication entitled 
Crucial Harmonies.” 

Mr. Lesley exhibited several plates the Permean fossil 
plants discovered and described Profs. Fontaine and 
White the West Virginia University, Morgantown, 
the country west the Monongahela River, and took 
sion speak the progress made Prof. James Hall, Dr. 
Hunt and others the late Congress Geologists 
opened the 29th August last Paris, harmonizing 
the geologies Europe and America. described the 
meetings the Congress, and the appointment national 
committees classification and coloration, report Prof. 
Capellini six months previous the next assembling the 
International Congress Geologists Bologna 1881. 

Mr. Lesley laid the table for examination some quasi 
coprolites, found Mr. Mason the slates 
town, July 29, 1878. 

Pending nominations 864 870 were read. 

Prof. Houston moved that the minutes printed page 
728 No. 101 the Proceedings corrected. Owing 
the lateness the hour, and the request the Secretary, 
who reported the minutes, the subject was postponed for 
consideration the next meeting. 

And the meeting was adjourned. 


Oil Well Records McKean and Elk Counties, 
ASHBURNER, M.S. GEOLOGICAL SURVEY. 


(Read before the American Philosophical Society, August 16, 1878). 


The demand for accurate well records the northern oil field has be- 
come very great, from the eagerness with which the producers have sought 
find petroleum, outside the limits the Bradford development. 
Most the explorers, from the way which their wells are drilled 
contractors, are unable keep complete and correct record the 
rocks through which the drill passes, yet they are ever anxious procure 
reliable records from other sources aid them their 
operations. 

During the past two years have been able obtain through the assist- 
and interesting records wells drilled the vicinity that village. Mr. 
Schultz his untiring perseverance has succeeded getting records 
less than six average depth over eighteen hundred 
feet. All have been kept with the greatest care and most them under 
his personal supervision. 

complete register all the rocks passed through the drill has 
ever been kept any the producers the Bradford oil field. De- 
cember, 1877, Prof. Lesley appointed Mr. Arthur Hale, the Survey, 
the special work obtaining correct record the Dennis Co.’s Well, 
No. which was about drilled the high summit the south-west 
Bradford. 

All these records together with more minute description and fuller 
discussion the rocks drilled through, will found forthcoming 
report progress McKean and Elk Counties. have been induced 
communicate the Society few the more valuable well records for 
immediate reference prior the publication the report. 

The position the Olean Conglomerate above the mouth each wellis 
given feet order that comparison may made between the several 
sections. All the rocks the section are not named for reasons which 
can better appreciated when the report published. 

The Olean Conglomerate the bottom the Coal Conglomerate No. 
Millstone grit. The Bradford producing sand belongs without 
question the Chemung Period, the upper part No. 


Owned Dennis Co., situated the Roger’s farm, three- 
fourths mile south 35° west Bradford, Bradford Township, McKean 
County. 

The record this well was kept Mr. Arthur Hale, aid Mr, John 
Carll, Assistant Second Geological Survey Pennsylvania. 

The well was drilled December 1877, and January 1878, Mr. Hale 
made the measurements with great accuracy, the method pursued, to- 
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gether with fuller description the facts obtained, will published 
the District report. 

Mr. Hale state that the Dennis record is, without doubt, the 
longest detailed and measured record any oil well the 
United States. Deeper wells have been drilled, but record has ever 
been kept accurate this one such adepth. Wherever the rock 
passed through the drill was found change specimen was secured 
many number specimens the same stratum were kept, 
order that after more careful study the horizons divisions might 
shifted the better agree with the true succession the strata. 

deposit duplicate series specimens the museum the 
Philadelphia Academy Natural Sciences, and hoped that duplicates 
may deposited other museums throughout the States. view this 
fact, have given below the numbers the specimens obtained each 
stratum. The the top the well above Occan feet 2055. 
The elevation the Bradford Station the Bradford Branch the Erie 
Railway being 1444 feet 


Sandy shale, olive-gray, micaceous, muddy spec. 
Shale dark-gray, with thin micaceous muddy 

Slaty sandstone, bluish, fine, muddy specs. 10............ 
Fine gray sand-shells and dark slates alternating, muddy 

ashy gray, very fine micaceous, muddy specs. 14, 15.... 
dark olive gray, fine micaceous specs. 18, 19, 20......... 180 
white, mixed with green and brown, fine spec. 21...... 188 
bluish gray, fine, micaceous, muddy spec. 
top soft, bottom sandy and micaceous 


Red shale, paint rock’ 


gray, fine, mixed with slate, few specs. 26, 27.. 


99 5 ore 


Slate, bluish, with thin plates fine sandstone specs. 32, 275 
Sandy slate, dark gray, fine, micaceous specs. 34, 35, 36...... 291 


Slate, bluish; specs. 38, $15 
Red slate, micaceous, muddy spec. 41, 


Red rock, mottled sandy shale, brown, green and gray specs. 


Slate sandy, gray spec. 
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gray, very fine, hard, drillings like flour; specs. 51-56 
dark-gray, very fine, micaceous, flaky spec. 64.......... 
bluish-gray, fine, hard, remnants fossils spec. 65..... 
Slate, sandy streaks, micaceous, bands specs. in- 
Dark-gray, thin-bedded fine, micaceous, slate partings, fos- 
gray, fine, flaky, micaceous, fossils specs. 90, 91, 92..... 
dark-gray, slate partings, fossils spees. 95, 96, 97, 98.... 
Red rock, purplish, sandy, very fine, micaceous, fossils specs. 
Sandy slate, dark, micaceous specs. 101, 102, 
fine, micaceous, alternating with slate and 
shale, fossils specs. 104 113 inclusive.............. 
thin bedded, micaceous, slate partings, fossils specs. 114 
Slate, occasional sand-shell with fossils; specs. 116 136 in- 
brown and purplish, fine, bard, spec. 951 
Slate, dark lead color. 1006 
fine, purple and gray sandy slate specs. 147, 148. 1020 
Gray sand, shells and slate, fossils specs. 149 153 inclusive.. 1044 
Slate specs. 1056 
yellow-gray, drillings fine flour: specs. 157 163 
Slate, sandy specs. 167, 168, 169.............. 1088 
dark-gray, fine, fossils specs. 170, 1094 
1111 
brown and gray, fine, soft with some slate (oil show) 
specs. 176 180 inclusive............. 1125 
Slate specs. 181 186 1148 
Slate, with dark sand shells; specs. 187 190 inclusive........ 1163 
Slate, with gray sand specs. 193, 1181 
Slate specs. 195, 196, 1198 
Slate, with sand specs. 198 206 inclusive, 
Slate, slate’’; specs. 207 219 
brown, fine, flaky, slate partings, fossils specs. 220 223 


Slate specs. 224 229 
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dark-gray, fine, close, specs. 230, 1351 
brownish-gray, fine, slate specs. 232 237 in- 

Sand, shells and slate specs. 238 242 inclusive............. 
Slate, sand shell specs. 243 254 inclusive.......... 1462 
Fine sand shells and slate alternating specs. 255 261 inclu- 

Slate, sand shells 1531’, and 1573/; 262 286 in- 

Slate, with sand specs. 287 291 inclusive............ 1632 
specs. 202 205 inclusive 1664 
brown, fine, flaky. Bradford oil producing sand 

The top the ridge directly above the Dennis Well, No. capped 
the Sub-Olean Conglomerate, which lies from feet below the 
bottom the Olean Conglomerate the top the well about 115 feet 
below this latter horizon. 

The sandstone and conglomerate which caps the summits surrounding 
Bradford, and which found broken large masses the hill slopes, 
comes from the Olean Conglomerate. 


Owned the Producers Consolidated Land and Petroleam Company 
Bradford, situated Kinzua Creek, near the mouth Glad run, war- 
rant 3122, Hamlin Township, McKean County, and about five miles north- 
east Kane. The land upon which this well located together with the 
adjoining tracts are part those originally belonging the McKean 
and Elk Land and Improvement Co.,’’ General Thomas Supt. 

The well was drilled the Spring 1877, and the record was furnished 

The elevation the top the well, determined Mr. 
phy Wilcox, feet higher than Wilcox Well, No. 1718 feet 
above Ocean. 


Sand ‘‘shells’’ and red rock 


Mixed slate and hard slate 1017 


Hard slate mixed with sand and pebble shell.’’............ 1745 


Drilled dry. Cased at..... 
Salt water found sands at.. ............. and 1768/ 


Mr. Blakeslee reports that good oil was found. small 
gas vein was struck, position not stated. Elevation the bottom the 
Olean Conglomerate the four miles due south-west from 
the Kinzua Well 1868 feet. The calculated elevation the same hori- 
zon the well 1900 feet. 


Well, No. Schultz Gas Well. 


Owned Schultz Co., situated the west branch Clarion 
River, warrant 2676, Sergeant Township, McKean County, 
miles north Wilcox, station the and Erie Railroad, 
104 miles east the City Erie. This well 855 feet south, degrees 
minutes west, Wilcox Well, No. the old Adams which 
was drilled 1864. (?) 

Drilling this well was commenced about the first the year (1876) 
and completed the latter part August the same year. After the 
drilling was completed depth 2004 feet, ‘‘oil saver’’ was attached 
the iron casing inch), and the gas issuing from the well was conveyed 
through two inch pipe and discharged about two feet above the surface 
the water, which partially filled the 250 barrel tank which had been erected. 
Sufficient oil was passed show itself scum the surface the 
water. 

Mr. Schultz conceived the idea inserting into the well depth 
2000 feet, inch pipe, and closing the mouth the casing utilize 
the pressure the gas force the oil out through the inch tubing. 

Mr. Schultz believed that the bulk the oil which was found the 
well was coming from the sand extending from 1795 1815 feet, which 
the drillers reported that they had small quantity heavy 
green this event the immense volume gas which was issuing 
from depth 1776 feet might more than counterbalance its pressure 
the pressure the oil from lower horizon, and thus prevent from fill- 
ing the hole. 

After the tubing was adjusted and the gas confined the well much 


For complete record this paper Prof. Lesley the Proceed- 
ings the American Philosophical Society, Vol. page 238; also one the 
Petroleum later date. description very interesting action 
this well given paper named Description the Wilcox Spouting 
Water Well,” which before the Society, Sept. 21, 1877. 
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two three barrels were forced out. Mr. Schultz thinks that the tubing 
during this time must have been entirely filled with oil the exclusion 
gas. this case the pressure the gas must have been raise 
oil one square inch section and 2000 feet high. course, 
such enormous pressure could only temporary. The oil flowed from 
the tubing but for moments, the gas then probably became thoroughly 
mixed with the oil which from its low temperature quickly congealed 
and effectually choked the pipe. After few hours the gas ceased flow 
entirely from the well and also from the adjoining well, The gas 
commenced flow again with greater energy after hours inactivity, 
from both wells, Nos. and 

the early part 1877, the the gas seemed increase sud- 
denly. About the middle May, four months after, the gas from both 
wells, Nos. and ceased flow for the second time without any obstruc- 
tion having been knowingly placed its way. gas was found come 
from either well till July 14th, when commenced flow again. 
the present time the amount gas increases and diminishes irregular 
intervals. The gas from this well was used fuel drilling well, No. 

The elevation Wilcox Well, No. 1642 feet above Ocean the 
corrected datum the which makes Wilcox 1527.* 


Gray soapstone (shale and 185 
Red shale mixed with gray 155 340 


White sand pebble rock containing gas and salt water........ 422 


Report Second Geological Survey Pennsylvania, 


Gray and red slate.......... 


Gray slate and 


Very hard light gray 
Gray slate and sand containing small bivalve shells 
Gray slate and hard gray 


Gray sand and slate.............. 


Gray slate containing 
Gray sand containing first strong smell oil 1205 


Gray slate and hard shell..... 


Gray slate containing shells 
Gray slate and clover seed sand........... 


Gray slate with hard 
Gray slate and hard shell.............. 


Slate ...... 


Gray slate and 


Gray slate containing shell ............ 


Gray slate........ 


Gray slate containing shell............ 


Coarse gray slate..... 
Dark brown sand containing amber oil, greatest amount top 


Gray slate and sand...... 


Probable representative Bradford oil producing sand. 


970 
965 
990 
1050 
1080 
1095 
1100 
1120 
1125 
1145 
1180 
1185 
1200 
122 
1285 
1250 
1265 
1270 
1280 
1290 
1815 


133 


20 
335 


1340 
1350 
1355 
1360 
1390 
1400 
1420 
1445 
1460 


1580 
1635 
167 


1679 


1695 
1735 
1745 
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16, 


Ash 


Hard gray sand rock containing great quantity gas....... 1780 
Gray sand, upper part containing heavy green oil............ 1815 
Gray and red micaceous sand and 1835 
White and gray sand containing 1930 


Sand containing greatest amount oil, particularly 

top ofsand. Oil, amber color............ 1695/ 


White and gray sand containing 


2 


Owned Schultz Co., and situated 1782 feet north degrees 
minutes west well No. 

The well was commenced the early part October, 1876, and com- 
pleted depth 1850 feet about the middle June, 1877. 

After the well had been drilled depth 1720 feet, tubing was in- 
serted depth 1684 feet, and was reported that the well produced, 
pumping, barrel day for about six months, when was decided 
drill deeper. The tubing was drawn, and after losing the tools several 
times, drilling was finally abandoned depth 1859 feet. 

The elevation the top the well 1666 feet above Ocean Wilcox 
Station being 1527 feet above the same datum. 

This well was tubed about the first the year, and has since been 
pumped continuously every other day. Its average daily production 
reported barrel and a-half. 

The Olean Conglomerate not exposed the vicinity the Wilcox 
Wells, the lower horizon probably 125 feet above the mouth Wilcox 


Well, No. 


1878, 


Drift, follows 
Loam and sand 
Loam and gravel. 
Gravel and pebble 
Gravel and sand 
Gravel and pebble 
Gravel and sand rock 
Quicksand and coarse pebble 
Fine sand 
Gray slate 
Gray sand 
Red slate shale 
Red shale (rock hard) 145 
Gray sand rock 155 
Red shale 160 
Red slate 180 
Gray slate 205 
ted slate 310 


oor 
525 


Gray slate 340 
Gray slate 
Red slate 380 
Gray slate 395 
Gray slate 415 
Gray sand 430 
Gray sand rock, 442 
Clover seed rock 450 
Gray shale 465 
gray 540 
Gray slate 547 
Gray slate 590 
Hard gray 665 
Hard dark 695 

700 
Hard gray sand 715 
Light sand with shale 720 
White and gray sand 775 
Hard and fine gray sand 800 
Fine dark gray sand 


t 


~ 


r or or 


805 
810 


815 


Gray slate and shale. 
Fine gray sand 
Red slate 


wos 


838 
845 
$70 


~ 
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Gray slate 

Soft gray sand 

Soft gray and white sand 
Dark gray sand 

Hard gray sand 


ot 


on 


Gray sand and very hard 
Soft gray sand 

Gray and white shell 

Close soft white sand 

Gray slate 

White and gray sand and pebbles........ 

Close white sand 

Gray sandstone and white 
Coarse white sand 

Silver gray sand. 

Fine white sand 

Gray slate 

Gray slate and shell 

Gray sand 

White sand. 
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Soft white sand 

Soft gray sand 

Fine white sand 
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Gray hard shell 
Gray slate 

Slate and shell 

Hard gray sandstone 
White sand... 


1070 
1075 
1080 
1095 
1100 
1115 
1125 
1145 
1165 
1180 
1190 
1195 
1215 
1220 
1230 
1235 
1245 
1285 
1310 
1330 
1340 
1345 
1355 
1360 
1365 
1370 
1415 
1435 
1440 
1450 
1455 
1490 


§ 
§ 


Gray slate and 1535 
Gray sand and shell......... 1590 
Gray slate and shell......... 1665 
Crevice full quicksand 1687 
Dark sand containing 1690 
Crevice, containing loose stones, and oil. 1695 
Coarse sand and oil 1705 
full stone and sand... 1785 
Light colored 1808 
White and red sand mixed, red sand like quicksand........... 1832 


Drive pipe 
Gas and strong smell oil.. 
Crevice full quicksand... 
Crevice containing loose stones and 
1705/ 
Pumped..... 
Gas crevice full stone and sand............... 1784/ 


The bottom the Olean Conglomerate the same distance above well 


4 
~ 
£ 
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No. well No. allowing for the difference elevation the two 


wells. 
Ernhout and Taylor Well, No. 

Owned Capt. John Ernhout and Frank Taylor, Esq., north side 
Wilson Run, near south-east corner warrant 3218, Jones Township, 
Elk County, and about miles north-west Wilcox and several hundred 
feet north the R.R. The tract upon which this well located 
owned Scull, Jr., Esq., Philadelphia. Drilling was commenced 
Jan. 15, 1878, and abandoned March 13, when the tools were lost 
depth 1335 feet. expected after the tools shall have been recovered, 
that the well will drilled deeper. 

Record reported Mr. Schultz. Elevation well, determined 
Mr. Sheafer, Aid, McKean District, 1645 feet (Bar). 


395 


Brown sand and white 550 


645 


1010 


mic 


White sand containing gas and strong smell 


The position the bottom the Olean Conglomerate above the Ern- 
hout and Taylor Wells has not yet been determined. 

comparison may made between these sections and the records 
the Wilcox Wells means the red shale bands. 


Ernhout and Taylor Well, No. 


Owned Ernhout and Taylor, and situated the corner 
warrant 3215, Wetmore Township, McKean about one mile 
north well No. Tract formerly part McKean and Elk Land and 
Improvement Co.’s lands. 

Drilling commenced March 12, 1878, mineral water struck 
depth 1990 feet May The well was afterwards drilled feet deeper 
through dark fine (coffee grounds) sand strongly impregnated with oil. 
Oil not having been found this well paying the casing was 
drawn, and water from the fresh water permitted flow into 
the hole. The gas threw out the well water, regular intervals, 
height 125 feet, more less.* Shortly after the casing was drawn, 
wooden plug was inserted into the upper part the well and partially 
filled the hole. After this was done the well spouted every eleven minutes, 
the eruption lasting for two minutes. The column water and gas rises 
above the top the derrick (70 feet), and after several pulsations falls and 
almost ceases spout, when suddenly rises again repeating the action, 
and vanishing entirely the end two minutes. 

Record reported Mr. Schultz. Elevation well determined 
Mr. Sheafer, 1730 feet (Bar). 


*See paper which I read before the Society, Sept. 21, 1877, on the ‘*‘ Wilcox 
Spouting Water The action these two weils similar, 
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Red rock.... 1175 
Soft, muddy, gritty, slate. 130 1805 
Gray slate 1385 
Light gray slate 1395 
Sand shells ...... 1405 
Sand, smell oil. ....... 1415 
Sand containing heavy gas 1417 
Sand. 1422 
Gray slate 1470 
Sand and shells... 1555 
Dark and light gray slate.......... 1765 
1880 
Dark brown 1890 
Soft gray slate....... 1980 
Dark sand strongly impregnated with 1990 
Dark fine sand (coffee grounds) containing 2000 

Drilled dry. Cased... 

Oil smell 1405/ 

Strong smell oil 1890/ 

Strong smell oil 1990/ 

Heavy mineral water, easily corroding 
the tools... 


Owned the Producers’ Consolidated Land and Petroleum Company, 
Situated Bear Creek, east side County road between 
Wilcox and Ridgway, warrant 3257, Jones Township, Elk County. 
Land leased from Wilcox Tanning Company. 

Drilling commenced about April 1878, and was completed 

The record was reported Mr. Schultz. show oil was 
found, 

The elevation the top the well 1595 feet (Bar.) above ocean. 
Drift 25/ 
Blue slate rock 


Red rock 


Red rock 


Very muddy slate 182 
Hard slate... 192 
Very white loose sand 
Hard shells and slate 270 
Tough slate rock....... 
Soft slate 850 
Hard fine sand 419 
Soft slate 429 
Hard fine 439 
Very red rock 474 
Soft slate rock 554 
Shells and slate. 609 
Blue slate ....... 624 
Blue slate ....... 656 
665 

691 

703 

Hard shell........ 707 
793 

815 

Slate and shells 893 
Red rock 919 
Hard gray 929 
Soft slate and shell 1096 
1255 

1265 

1295 

Slate and shells .... 1508 
Slate and shells 1567 
1579 

1604 

1614 

1666 

1671 

Slate and shells...... 1686 
White sand shells..... 1696 


ta 
Be 
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Ashburner. 


1706 

1756 

Slate and 1821 
Muddy slate 1836 
Slate and shells.......... 1848 
Muddy slate 1868 
Slate and sand shells 1898 
1920 

1928 

1988 

1998 


Drilled dry. 
Drive pipe 
Crevice drained off water.... 

Drillers reported oil sand from 1706 1756/ 


The Olean Conglomerate this locality varies very much its charac- 
ter. found changing from coarse pebble conglomerate rather 
fine even shaly sandstone comparatively short distances. The blue 
slate rock’’ directly under the drift the Bear Creek well, represents 
probably portion the Olean Conglomerate. 


Silver Creek Well Burton and 


Owned Messrs. Burton and Wallace, Rynd Farm, situated Silver 
Creek, west side County road, between Wilcox and Ridgway, war- 
rant 3261, Ridgway Township, Elk County. Land leased from Wilcox 


Tanning Company. 

Drilling was commenced about the same time the Bear Creek Well, 
and was completed June 26, 1878. 

The record was Mr. Schultz. show oil was 
found. 

The elevation the top the well 1615 feet (Bar.) above ocean. 


Pebble sand 
Black sand 150 
Fine blue sand....... 220 
Red slate....... 230 
Fine pebble rock 260 
Slate and hard 
Fine blue sand.... 


1878. 


Soft white rock... 
Red rock...... 
Red rock...... 
White shells and slate............ 


White slate and shells......... 

Light red sand........ 
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445 
540 
545 
600 
610 
650 
750 
765 
850 
872 
897 
923 
963 
1005 
1025 
1075 
1100 
1175 
1220 


1235 


1245 
1255 
1300 
1310 
1320 
1332 


1345 
1365 
1375 
1405 
1415 
1435 
1460 


1475 


1878. 


1510 
1520 
1528 
1535 
1580 
1605 
1625 
1633 
1640 
1650 


. 


“sa 


OF 
100 
ae 


‘ . 


Drilled dry. Cased 

Smell oil reported sand.............1670 


The Olean Conglomerate probably represented the record the 
sand from feet below the top the well. 

The records the Bear Creek and Silver Creek Wells are invaluable 
having direct bearing upon the probable existence petroleum the 
south and south-east Wilcox. 

will noticed that the mass the red rocks are some 300 feet lower 
the the Bear and Silver Creek Wells than the Wilcox Wells, estimat- 
ing from the bottom the Olean Conglomerate. 

The question whether the mass red bands the two localities 
are the same and whether the strata included between them and the Olean 
have thickened the south and south-east, extremely suggestive. 


records are published just they have been reported 
me. have not even altered the phraseology, which quite different 
number places where the same idea was evidently intended con- 
veyed. 

will merely add, for those who are unacquainted with the terms em- 
ployed the drillers, that means any hard stratum encountered 
the well, and not, might supposed, fossil. 


(Read before the Americun Philosophical Society, September 20, 1878.) 


The paper read November and December, 1877, has 
produced the following confirmatory letters views therein expressed, 
They are from the present Chief Justice Pennsylvania, lives 
Beaver, and the Professor Botany the University Pennsylvania, 

CONTINENTAL 11, 1878. 

Dear have read the address you sent 
with great interest, especially some its facts have come under own 
observation. The western part Pennsylvania was once among the best 
wooded portions it, yet the destruction timber has plainly affected 


[Price. 


springs and streams. Many the springs have become wet weather water 
courses, while the floods the streams rise suddenly and high, and sub- 
side quickly the rainfall running rapidly over the denuded surface, and 
failing penetrate it, when shaded the forest, and covered with 
leaves and weeds. 

There curious fact have never read of, yet which displays the 
effort nature the spread vegetation. July, 1837, returned 
home from the Constitutional Convention, which sat Harrisburg. 
When along the the valley the Juniata, noticed long 
reaches stone covered mountain sides, bare all vegetation from base 
summit, and most curious structure, the stones being, apparently, 
comminuted rocks, small and flat have come regular 
nation angles, varying probably from twenty-five forty degrees. 
After began come that city the sessions our Court, passing 
upon the Pennsylvania Railroad, occasionally looked for some these 
naked stone mountain sides without seeing them. first supposed this 
accidental, attention happening not drawn them the 
proper time. the course time began think was mistaken, and 
that these bald spots had disappeared. was led look more closely and 
continuously, and saw left, but greatly diminished extent, and 
some mere dots between growing trees. last discovered mountain 
sides covered with very growth trees, mere shrubs size. The 
last time attention was given, saw one large space mountain side 
covered with the small flat stones before described, and here and there 
single sapling shrub two standing alone, proving that from leaves 
other vegetable matter deposited the winds, soil had begun 
formed, and vegetation grow. From what have noticed other 
stony mountain sides covered with large along the same valley, 
conclude that there was time when all these mountains were similar 
rocky, and stony surfaces, bare all vegetation, and left the convul- 
sions nature just she cast them up. 

very truly yours, 
DANIEL AGNEW. 

Hon. 


Beaver, 26, 1878. 
Dear return the Pennsylvania Railroad last week 
discovered several places the evidence the fact stated you last 
winter regard the growth timber the bald stony surface the 
Allegheny Mountains. now perfectly satistied the truth sug- 
gestions. saw the remaining uncovered surface com- 
minuted stone patches small and great, the young growths shrubs 
and sapling interspersed, with here and there one shrub bare patch, 
indicating the beginning covering and the different stages progress. 
The first point noticed was about seven eight miles west Mifflin 
—the second 161st mile Pittsburgh--the third 152d mile Pitts- 
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burgh—the fourth 140th mile Pittsburgh, and the fifth just east the 
Spruce Creek Tunnel. 
examination these places have doubt will show them 


constantly arising. 


Yours Truly, 


DANIEL AGNEW. 


Hon. Price, Philadelphia, Pa. 


Co., Penna., August 29, 1878. 


Dear Mr. Price letter was received yesterday. Owing 
the work constantly pressing have been unable get away 
four days thissummer. During that time passed (in train) along the 
line the Pennsylvania Central Railroad and the narrows. the Ju- 
niata between Mifflin and Lewistown, and attention was called the fact 
that number rocky places all the timber was small and recent 
growth. This near the places mentioned Chief Justice Agnew, 
and far may regarded confirming his views, when taken 
connection with the fact that extensive and destructive conflagrations ap- 
pear less frequent there than formerly. Being raised that region, 
can remember when for miles the mountain sides cach year were line 
fire. Though have not been there late years much time, 
still feel justified the statement that such events are now 
rence. Fires doubtless originate each year along the line the Railroad, 


but they not appear spread far and wide before. 

Touching the motion the rocks preventing growth; can only 
give instance the old mountain road between McVeytown and Kisha- 
coquillas Valley. This ran through some the most rocky places the 
region, and where the slope was very steep, and indeed almost undermined 
them the upper side. For years this road was practically abandoned, 
least work was done upon it. not remember the place where the 
rocks had slidden enough close the road. Indeed these very places were 
favorite places growth for the Purple Flowering Raspberry 
atus) and the Hydrangea arborescens. Motion here must have been very 


slight. 


source great regret that have not been able take the 
time into full investigation this matter. one interest, 
and closely associated with line work. believe that the large rocks 
allowing the snow and rain find its way readily considerable depth 
have also fuvored carrying the soil the same direction (and then away). 
Professor Hayden alluding similar places our western domain, offers 
this explanation the scarcity large trees there. 


Very sincerely Yours, 


ROTHROCK. 


| 


believe Major Powell his report, published about published 
Government, goes into the question destruction forests fire very 
fully, and presents the case very strong light. 


CHESTER, CHESTER Co., PENNA., September 1878. 
Mr. writing you find the following statement 
lecture Prof. Gray Cambridge, Forest Geography and 
quoting from Professor Shaler Professor 
Shaler from his observations the border land Kentucky thinks that 
there are indications there comparatively recent conversion oak 
openings into prairie, and now since the burnings are over, the re- 
conversion prairie into woodland.’’ The passage the first part the 
quotation refers Shaler’s opinion that fires have destroyed the forests there. 
This you entire accordance with what said pages 276 and 
277 Michaux Travels, published 1805 (Lambert’s translation), ex- 

actly the same region. 
Sincerely yours, 
ROTHROCK. 


Professor Leo Lesquereaux has formed the opinion that the prairies have 
failed produce trees because soil inimical their growth. This 
theory appears successfully combatted Hay the Americap 
Naturalist for May 1878, also contrary many facts stated 
The last page that paper contains the conclusion 
Wight, his Wisconsin, who said, Fire has killed 
the timber over wide areas, which grass was growing, exhibiting before 
our eyes nature’s simple method reconverting woodland into prairie. The 
reverse process just simple. When prairies are longer swept over 
fire, timber springs up, reconverting prairie into woodland. Grass, 
with fire ally, can beat timber. can beat grass, when has 
fire may also add that without fire fight can conquer 
stones and root itself beneath the rocks, and anchored all the stronger. 
ever man that the great destroyer, and competent repair his 
own devastation. 


Contributions from the University Pa., No. XV. Preliminary notice 


Chromometry, new branch quantitative analysis with the 
(Read before the American Philosophical Society, Oct. 1878.) 

former paper presented the Society (Proceedings Vol. XVL., 


January, 1877), described colorimetric estimation titanium. Mention 
made that paper the interference with accurate results the pre- 
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sence metals producing green glases the reducing flame, such 
vanadium chromium, the green being complementary with the red 
titanium and thus destroying the latter. That method purely colorimet- 
ric, the determination depends comparison color intensity with 
glass beads containing known quantities titanium. But the mutual ex- 
tinction complementary colors led me, already that date, seek 
way for the utilization this principle, expressed the same paper 
now experimenting upon the feasibility extinguishing the color 
titanium graduated scale green, etc.’ Finding, however, 
some serious practical obstacles, allowed the subject rest until the 
present summer, when perfect leisure favored more successful pursuit.— 
now place before the Society the result preliminary form, reserving 
for future paper the details and the special determinations, well 
tables, for number the most minerals and new 
method analysis propose name for measure the 
quality well the quantity certain colors, both isolated and when 
combined with other colors not their complementaries, these latter being 
the determinants. Thus, iron imparts borax the oxydizing flame 
dark red-brown color while the bead hot, which passes into pure yellow 
the ordinary temperature the air. Under the same conditions man- 
ganese produces purplish-red glass, both together brown glass all 
shades from pure yellow pure red, according the relative quantities 
the two metals. this glass looked through certain thickness 
transparent green medium, green glass—the red will have dis- 
appeared and pure yellow will seen increasing the thickness green 
medium ever little, will cause greenish yellow color appear, whilst 
equal reduction the medium will cause brownish-yellow tiat. The 
human eye much quicker appreciate change shade, than small 
change intensity color, those well know, who are accustomed 
the polarization sugar. —In this instance designate the pure yellow 
the point extinction, while colorlessness any other simple color may 
represent extinction other will understood that the 
new method the colors, what colorimetry liquids heretofore 
applied does not, involves another principle and should therefor called 
another name.—Chromometry seems express the essentials the 
method very well ‘‘a measuring color’’ besides being purely Greek 
compound noun, not Latin-Greek, Colorimetry. The new principle 
analysis complementary colors applicable both liquid and solid 
transparent colored bodies, but shall confine myself for the present 
the solids exclusively. 


regard their behavior towards borax and microcosmic salt—the 
metals are chromatic (imparting characteristic colors these fluxes) 
series copper, nickel, cobalt, iron, uranium, chromium, van- 
adium, tungsten, titanium, manganese, molybdenum, niobium, ilmenium, 
these metalls fall within the capacity chromometric 


determination. Some them are eminently chromatic as: Manganese 
cobalt, vanadium, titanium, and they are capable very accurate 
distinct coler, deep color, nearly opaqueness. The range 
greatest sensitiveness between and 10; the limit un- 


Execution the method. 


Preparation the bead. Before starting upon analysis, melt 
number borax beads weighing each about mgrs. Some these 
crush steel mortar and keep the coarse powder watch glass for 
use. number platinum wires, weighing 100 mgrs. each, few 
tenths less, are likewise kept readiness. They have one end cir- 
cular loop 0.1 inch diameter. One these wires Fig. place 
the pan delicate balance, which should indicate one twentieth 
milligram with precision, and the same time rapidly. (Such balances 
are known size Assay balances and are manufactured great 
perfection the firm Trémner Sons Philadelphia.) The 
wire readily tared the milligram rider, its weight close 
100 mgrs.—A quantity (s) mgr. the finely ground ore, many 
cases determinative mineralogy splinter mineral, now weighed 
with the greatest care (the hand must rest exactly zero) since error 
With some practice the error will not exceed 0.5 now 
the mgr. weight and replace one decigram. the other pan 
place one the ready borax beads and with the addition 
ized borax glass (p) equilibrium restored. The scale pans are made 
platinumfoil. The one holding the flux and substance placed holder 
cupel holder very good) and brought beneath the blowpipe 
flame, that the current gases will not affect it, whilst the wire in- 
serted into its handle. ‘The flame strong clean oxydizing one, produced 
best with lard oil and mechanical blast find small Catalan blast, 
made from bottle, very convenient and steady). Bringing the red 
hot loop the wire down upon the borax bead causes this adhere firmly, 
and after being melted picks once and without loss the smaller par- 
ticles the flux. adding now the substance every precaution against 
mechanical must taken. Should the substance contain volatile 
matter, care particularly required, because the mass red hot flux 
dipped into the midst the fine powder the gases vapors will generate 
suddenly that scattering must take place. But the bead ap- 
proached the margin the small heap powder and only small 
periments prove. From the smooth platinum surface the pan every par- 
ticle substance can collected. This operation consumes from 
minutes according the solubility the metallic oxides. The bead 
now allowed cool and, still the wire, replaced the balance. Some 
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the borax has been volatilized this with the volatilized constituents 
the test substance, has now made 100 addition pulverized 
borax glass. After remelting the oxidizing flame and cooling will 
found that the weight mgr. Now examine the bead. too 
deeply colored even opaque, remelt it, throw from the wire 
into porcelain capsule, and crush the steel mortar. the powder 
weigh off 5-10-20 mgrs. according the depth coloration, and 
complement 100 mgrs. bead and pulverized glass, before described. 
after melting and cooling the color should still too deep (in excep- 
tional cases which will hereafter described), second dilution effected 
other coloring oxides—5 mgrs. will just give the convenient depth color 
the first bead and dilution here necessary. Again melted and 
thrown from the wire, the bead ready for the next treatment. The 
quantity colored glass .adhering the wire matters not, does not 
exceed 

Optical preparation the bead.—In developing this method was 
soon found that with the shape the bead constant results 
were obtainable. Acting would concentrate the the 
radius curvature were smaller, and dilute larger, besides did not 
seem feasible attach the bead the chromometer that the line 
greatest thickness should exactly fall into the line vision. After trying 
number contrivances unsuccessfully, finally hit upon the simplest 
all and one that proved entirely take platinum 
6.09 inch high, 0.145 inch inner, and 0.167 inch outer diameter, hold with 
platinum tipped forceps into the flame until red hot, then press its 
circumference upon the bead, that the latter adheres firmly. now 
held into the clear flame horizontally, bead downwards, until the 
glass becomes liquid and the cylinder red hot, capillary 
cause the glass flow into the cylinder, without any overflow the 
outside the platinum ring, and turned properly while cooling, the 
glass will equally protrude with convex surface either end the ring, 
about inch (fig. cooling, the bead, thus mounted, must ap- 
pear entirely free air bubbles. the next step the protruding convex- 
ities are cut away, leaving two plane parallel faces and the same time 
bringing about the standard thickness the glass. Fig. represents 
natural size the serviceable contrivance which renders this operation both 
rapid and 

brass plate inch thick and inches diameter. central per- 
foration admits with friction the tube into one end which the 
platinum slitting the tube has spring and holds the 
cylinder sufficiently tight. shoulder the tube prevents the cylinder 
from sliding deeper when pressure put on. The apparatus placed 
upon plane glass plate with some fine corundum (or emery) and water, 
the forefinger presses upon the knob the tube, while thumb and 
finger grasp the neck the plate and move the bead over the glass plate. 


re 


* 
~~ 


1878.] oe | Konig. 
After grinding one side, the bead pushed out, reversed and the other side 
cut similarly. rectangular slot brass plate (fig. exactly 0.12 inch 
wide serves gauge into which the bead must pass with friction. One 
obtains soon such practice that the fit will obtained without requiring 
setting. The operation only consumes minutes. The rough- 
ness the faces causes now the bead only translucent, but apply- 
film Canada balsam beautiful transparency obtained. 
place the bead into small air-bath heated 150 for few minutes 
then apply means pointed tube the liquid balsam, replace the 
air-bath minutes, after which the bead ready for the chromometer, 
soon has resumed equal temperature with the air the room. 

The Chromometer.—The construction this simple instrument 
represented transverse sectional view the fig. box 
inches, mounted stand inches high. wedge having the 
complementary color that the metal which determined, 
cemented for support upon colorless glass plate, moves rack motion 
the box The motion imparted turning the knobd. its 
centre the box perforated that pure sky light light reflected from 
the porcelain plate may pass through the colored glass into the tube 
through the bead into the eye the observer the lens The 
latter has only small magnifying power and serves mainly give 
straight line vision parallel the tube The lens readily remov- 
able, not obstruct the insertion the bead The joint 
serves incline the line vision, that should become necessary. The 
sliding which carries the wedge furnished with permanent milli- 
meter scale, which read the observer through the opening the 
box, simultaneously with the observation the bead. Fig. gives 
natural size horizontal view the sliding plate with section through 
the wedge. The latter held the projections p,, and can 
readily exchanged. 


Mode working with the Chromometer. 


the first place the wedge must calibrated. single determination 
will suffice for this purpose, since the law pertains that ‘‘the intensity 
color directly proportional the thickness the wedge, and hence the 
percentage metal under determination. If, the wedge 
accurately cut, that its section perfect triangle, its length and thick- 
ness both ends being known, only necessary dissolve proper 
quantity the chemically pure metal one its compounds the man- 
ner described, cut the bead and determine the point extinction 
the scale, and the quantities corresponding each millimeter can 
culated simple proportion. Having found, for exampie, that certain 
wedge, inches long, tapering perfect edge one extremity and 
being inch thick the other extremity, placed that the apex 
exactly zero the scale, will extinguish the color normal bead 
containing Mn,O,, exactly the division the scale, 
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evident that each division will equal 0.0053. This fraction 


is, therefore, the titre this mineral con- 
taining manganese and nothing that could interfere, find the point 
extinction 17, then have percentage Mn,O, 

(0.0053 17) 100 


p 


subsequent paper shall give tables and determinations for num- 
ber important minerals and ores. the determinations will have 
made, for the most them, the humid way, the labor will exten- 
sive and time consuming. should esteem great favor co-labor- 
ers mineral chemistry would furnish with such small samples 
minerals and ores analyzed them and coming within the limits this 
method. much each worker multiplies himself, speak, 
lessening the time consumed determinations, cannot but consider this 
method the greatest importance, and again ask for active 
co-operation its further development. Thus far have proved the 
method thoroughly only for manganese, iron and chromium. The former 
offers difficulty and gives equally accurate results with the most ap- 
proved methods. shall next extend copper ores. 


Crucial Harmonies. Pliny Chase, Professor Phi- 
losophy Haverford College 


before the American Philosophical Society, October 4th, 1878.) 


surer test any has ever been suggested than its furnish- 
ing anticipation, prediction, facts phenomena that 
were previously 

The harmonic progression, which starts from centre linear 
oscillation fundamental unit and which has for its denominator-dif- 
ference, Was taken the ground for such prediction, the communica- 
tion which read the American Philosophical Society the May, 
Kirkwood had, short time before, computed probable orbit for 
which satisfactorily represented the second interior term 
the series, and this accordance was one the principal sources the con- 
fidence with which ventured upon publication the prediction. 

Forty-one days afterwards, the 19th June, Rue, Stewart 
and Loewy communicated the Royal Society certain conclusions, based 
upon three sets sun-spot observations, taken three different years, 
and extending over periods, respectively, 145, 123 and 139 days. Those 
observations indicated some source solar disturbance .267 Earth’s 
mean radius-vector, which represented the first interior term series 
and gave the first conclusive verification prediction. announcing 


this fact the Society, presented three nearly identical series, the first 
being determined solely Jupiter, the second Earth, and the third 
relations planetary and solar gave precedence the first 
these series, both because Jupiter’s predominant importance and because 
the many planetary harmonies which are determined Jupiter’s mean 
perihelion.+ 

the time the total solar eclipse, Watson and Swift each ob- 
served two small planets between the orbit Mercury and the Sun. 
comparing the published position the planet which was first announced 
Watson, with some the most trustworthy the recorded observa- 
tions which were thought Leverrier indicate intra-Mercurial tran- 
sits, Gaillot and Mouchez found orbital period 24.25 which 
represents the third interior term and the second strict verifi- 
cation prediction. 

The relatively rapid motion Phobos, the inner satellite Mars, and the 
probably meteoroidal nature the corona, may reasonably lead for 
indefinite number further verifications the results future discovery 
other known medium possesses great degree elasticity the hypo- 
thetical luminiferous none other is, therefore, well fitted for the 
production musical, rhythmical harmonic vibrations. Numerous evi- 
dences intelligent arrangement and design have been pointed out the 
solar system. They all indicate important laws, but none show close 
and general accordance with actual planetary positions those which 
most accurately record the music the spheres.’’§ 

submit the following table, both evidence the foregoing statements 
and possible help towards the discovery new planets the deter- 
mination their orbital periods. 


No. Harmonic Prediction. 


Proc, Phil. Amer., xiii, 470, 472. 


Ibid, 239. 

Comptes Rendus, 1878. 

Soe. Phil. Amer. xiii, 474. 
m, mean. p. perihelion, 


Node Subsidence, 
Venus 
Mercury 
Kirkwood, 
Watson, 


Helios, 
Themis, 
Eunomia, 
Phaos, 
Lychnis, 
Sun’s surface, 


3.469 
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The denominators for Nos. 1-8, etc., are the general form 


The denominators for Nos. 1,-6,, are the form being 
equal (4n—3). The first term the second series, the 9th term 
the first series, gives the orbital distance planet which would revolve 
about the sun synchronously with solar half-rotation, period which 
seems determined, have already seen, the action 


The term 2,, the 45th term the first series represents the orbital dis- 
tance planet which would revolve sidereal day, synchronously 
with Earth’s rotation its axis. The corresponding planet may fitly 
named Themis, honor both the daughter Ouranos and Gaia, and 
her character goddess law and order. 

The term 3,, the term the first series, marks the orbital dis- 
tance planet which would have orbital period synchronous with 
Jupiter’s rotation its axis. Its designation has also double fitness 
Eunomia having been the mythical daughter Jupiter and Themis, and 
her name signifying good 

The term 4,, the 117th term the first series, gives the position 
planet which would have orbital period twice great were 
Sun’s surface. 

The term 5,, the 153d term the first series, represents planet which 
would have orbital period determined Herschel’s 
from opposite extremities early solar diameter. 

The term 6,, the 189th term the first series, represents the present 
surface Sun, provided the depth the photosphere one per cent. 
Sun’s radius. 

The the one hundred and eighty-seventh term the first 
series which terminates the intra-telluric series, repre- 
sents the ratio the aggregate planetary mass Sun’s mass. 

Herschel’s modified statement the nebular hypothesis and Gummere’s 
criterion, not only furnish ground for satisfactory explanation such 
remarkable velocities that the inner moon Mars,* but they also 
seem require that secondary orbs, when they revolve less time 
than required for the rotation their primaries, should denser 
than the primaries. find, therefore, good reason for anticipating that 
Phobos, well any yet unknown possible moons Mars which have 
orbital term less than day, will found more dense than the 
planet itself. 

That these accordances find vera causa the harmonic undulations 
the luminiferous ether, made still more evident the constant solar 
gravity stage nebular condensation, past, present, future 
solur modulus light time corresponding rotary oscillation, half- 
rotation also time traversing modulus light, mean lu- 
miniferous atmosphere, under the constant acceleration 
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Stated Meeting, October 18, 1878. 
Present, members. 
Vice-President, Mr. the Chair. 


Dr. Muhlenberg, newly elected member, was presented 
the presiding officer and took his seat. 

Letters accepting membership were received from Dr. 
Morris Longstreth, dated Philadelphia, 333 12th street, 
October Mr. Knight, Hall the Franklin Insti- 
tute October and Mr. Samuel Cambridge, 
Mass., October 1878. 

letter acknowledging diploma membership was re- 
ceived from Mr. Agassiz, dated Cambridge, Mass., July 
1878. 

Letters for publications received were 
read follows: from the Holland Society Sciences, Jan. 
1877 XIV, XVI); Royal Society, New 
South Wales, Sydney, September (100; List). 

The following receipts for Proceedings No. 101: Essex 
Institute; Providence Franklin Society and Society for the 
Encouragement Industry; New Bedford Library Am- 
herst College; Yale College; Surgeon-General’s Office; 
Naval Academy Smithsonian Kansas State 
Historical Society Messrs. Vose, Jacob Bigelow, 
D., Dr. Gibbs, James, Dr. Asa Gray, 
Horsford, Jas. Francis, Dr. Pliny Earle, Jas. Dana, 
Marsh, Newton, Geo. Brush, Wm. Blake, 
Newberry, Dr. Hammond, Green, Wm. 
Blasius, Pliny Chase, Porter, George Smith, 
Himes, Carll, Hayden, Simon Dr. 
Theodore Gill, Schott, Admiral Downes, Good- 
Campbell, Daniel Kirkwook, Worthen, Dr. Robt. 
Peter, Whitney, Clarke, and Dr. Jarvis. 
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Also receipts for Catalogue, follows: Boston Public 
Library (Part IIT); Amer. Antiquarian Society (Part 
Wisconsin State Historical Society (Part 
the University New York (Part I); and the Naval 
Observatory (Parts IT). 

letter requesting exchange catalogues was received 
from the School Librarian St. Louis. motion 
the exchange was ordered. 

Letters envoy were received from the Royal Society 
New South Wales, Sydney, Sept. 11, 1878; Royal Bavarian 
Academy, Munich, March 30,1878; and Holland Society 
Sciences, Harlem, Jan., 1877. 

letter was receiv from Mr. Walter White, Assistant 
Secretary the Royal Society, dated London, Sept. 23d, 
1878, presenting copy bronze the newly instituted 
Davy Medal; and letters from the U.S. Department State 
transmitting the same. 

Donations for the Library were received from the 
Bavarian Academy; Accademia dei Lincei; Academy 
Lisbon; Kansas Academy Topeka; and Academy 
San the Department Mines, Melbourne; Royal 
Danish Revue Politique, and Delesse and 
Lapparant, Paris; London Nature; Mr. Fisher, 
Essex Boston Society Natural 

College American Antiquarian Yale College 
Brooklyn Entomological Society 
Franklin Institute; American Journal the Medical Sci- 
ences; Medical News and Library; Penn Monthly; Prof. 
Cope; Dr. Cox; Mr. Edwin Barber; 
Coast Survey; U.S. Engineer Bureau Edu- 
Weather University Virginia; Georgia 
Society; Kansas State Horticultural Society 
Ministerio Fomento, and Geological and Statistical So- 
ciety, Mexico; and Ministerio Fomento, Madrid. 


bronze medal, copy the newly instituted Davy 


@ 


Medal, was presented the Cabinet the Royal Society 
London. the obverse head Sir Humphrey Davy. 
the reverse the following legend The Royal Society 
Robert Wilhelm Bunsen. Gustav Robert Kirchhoff. 
accordance with the will Humphrey Davy, who devoted 
the testimonial presented him the Coalowners the 
Tyne and Wear the encouragement Chemical research 

The Secretary offered for publication the Transactions 
memoir entitled, The Upper Carboniferous Flora West 
White,” aud exhibited proof sheets the quarto plates.— 
motion the paper was referred for examination and report 
Dr. Leidy, Dr. Newberry, and Mr. Lesquereux. 


The Secretary read title communication 


the limiting Constant Gravitation. Pliny Chase.” 


Prof. Lesley read communication entitled Notes 
series analyses the Limestone rocks Cum- 
berland Co., subject was discussed Dr. Konig, 
Prof. Frazer, and Mr. Walter. 


Mr. Briggs read from MSS. part his discussion the 
economical problem force and fuel applied Electric 
Lighting compared with Lighting Coal Gas. 


Mr. Briggs invited attention the remarkable fact that 
all the exhibitors Machines Paris (six 
number, which Pictet’s seems best) claimed for their 
several machines twice three times the maximum efticieney 


expected, the accepted theory the coefficient 


heat true. 

Frazer the fact that his use the 
local telephone cireuit during the Summer had observed 
continued resonance over tones. 


the course some experiments line with view 
decrease the crackling due disturbance, observation was 
made Prof. Frazer which will seem illustrate what infinites- 
simal motion the sounds heard through the telephone are somctimes due. 
telephone was selected which the diaphragm was held fast only two 
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three points instead flat surface, which usually binds the outside 
the metal plete. The diaphragm gave one note clear resonance, 
which the overtones characteristic metal plates vibration were 
distinctly heard (middle piano). sounding this note into the 
mouthpiece, while keeping the other telephones covered not 
directly affected the air-waves, was found that the overtones were 
audibly traceable one the other telephones with which connection 
was had over line about one-third mile with ground return cir- 
cuit. 

difficult enough understand how the minute waves into which 
metal plate thrown vigorous note the voice can reproduce sound 
through the intermediate agency maxima and mimima resistance 
the medium current transmission but that the minute wavelets which 
are produced upon the backs these, should the extremity long 
line produce sufficiently powerful variations conductivity cause the 
mechanical fluttering the diaphragm another instrument suffi- 
cient degree cause the effect sound could scarcely have been foreseen. 


Pending nominations 864, 867, 868, 869, 870, and new 


nomination 871 were read. 
the Prof. Houston the consideration his 


motion amend the minutes was postponed the next 


regular meeting. 

The Secetary read letter from Prof. Henry Morton, dated 
Hoboken, Oct. 7., drawing attention marked word, 
Foucou’s,” enclosed original letter, written him 
Prof. Sadtler, dated 31,1877; and for the purpose 
showing that (Prof. Morton) did Sadtler injus- 
tice quoting this word (instead his letter 
May 15, 1878, commented upon Prof. Sadtler’s reply 
published the Proceedings P.S., Vol. page 724. 

The pending nominations 864, 867 870 were balloted 
and, after scrutiny the ballot boxes the presiding 
officer, the following were declared duly members 
the Society 

Dr. Albert Smith, Philadelphia. 

Rev. Saml. Longfellow, Germantown. 

tev. Ed. Foggo, D., Philadelphia. 

Dr. Schorlemmer, Manchester, England, 
und the meeting was adjourned. 
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The Limiting Constant Pliny Chase. 
(Read before the American Philosophical Society, October 1878.) 


Newton and Lesage both thought that gravitation might due some 
should capable representation some uniform constant value, 
toward which planetary gravitating motion should constantly tend. 

Faraday sought vain find such value, and his want success led 
him the belief that the ‘‘correlation forees’’ could not include the 
force gravity. true that kind constancy observable bodies 
rest, and another kind circular orbits; but the distance from the 
principal center changed, the former varies inversely the square 
the distance, the latter inversely the square root the 
asmuch there known limit possible density, there obvious 
limit the possible velocity gravitating motion. 


various investigations have shown that heat, actinism, kinetic laws, 
spectral lines, the arrangement and masses planets, interstellar nodes, 
barometric fluctuations, centers inertia, terrestrial magnetism, chemical 
combinations, and the aggregation dissociation stellar systems, all 
point the velocity light limiting constant. Weber, Kohlrausch 
and Maxwell having found pointing, the relations which exist 
between electro-static and electro-dynamic phenomena, seems probable 
that the goal search may also have been the velocity light, 
and that such velocity the basis universal correlation. 

have already pointed out three methods approximation the limit 
the tendency towards equality planetary revolution and the 
mean moment solar inertia rotation the tendency equality 
between mean radial oscillatory velocity and the velocity which marks the 
limit between complete solar dissociation and incipient nucleal aggrega- 
tion the tendency uniformity dissociative velocity each 
the three principal centres nebular condensation the solar system. 

Against the first these methods the objection has been urged that 
supposes the sun homogeneous. The validity this criticism cannot. 
determined until the problem has been subjected rigid mathematical 
analysis. analysis should hereafter show that the objection well 
taken, may found that the sun more homogeneous than the dense 
planets, and sufficiently satisfy all the requirements the method. 
recent photograph the corona indicates diameter twice: 
great This exact accordance with the supposed 
nature the sun, and, consequently, with its homogeneity, well 
with the relations which have pointed out between Jupiter’s mass and 
position. 

Some have thought the second method faulty, because involves con- 
sideration hypothetical conditions nebular condensation, such are 
inconsistent with the common notions the nature matter. But those 
conditions were introduced merely indicate joint tendencies, without 
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regard the variety possible impossible forms which the tenden- 
cies may supposed assume indicate. all 
physics ideal completeness assumed, such never found nature. 
The method question analogous the one which has been satisfac- 
torily adopted investigating the laws elastic undulation. 

seems have been generally admitted that the third method may 
accepted lending probability the indications the other two, but 
involves the same question dissociative velocity, and is, therefore, open 
the same criticism the second method. For this reason seems de- 
sirable see whether the problem can successfully treated some 
other way. 

gravitating movements have any common limit, either originating 
efficiency ultimate tendency, which uniform all stellar systems, 
that limit should evidently sought the direction phenomenal 
maxime, and with special reference the principal center the system. 
the hypotheses are correct, may reasonably presume that the 
gravitating constant dependent upon some constant. 

Place established the general principle that the state system 
bodies periodic when the effort the primitive conditions 
movement has disappeared the action resistances. This 
which necessary consequence the third law motion, well illus 
trated elliptical planetary orbits, which the cyclical movement may 
resolved into alternate oscillations, approach perihelion 
treat The duration all such oscillations, whether 
slightly elliptical, nearly radial and the central nucleus 
will allow, determined the length the major axis, varying the 
power the length. the major axes are equal, the oscillations are 
synchronous, 

orbital collisions particles, the neighborhood the focus, shorten 
the major uxes, cosmical rotation may substituted for free planet 
revolution. But the limiting value, which alternately over- 
come and renewed, will not changed thereby; the period for de- 
stroying acquiring that limiting value should still one-half the 
cyclical period, the period half rotation. 

The equation constant velocity, elastic atmosphere 
medium, 

denoting the the acceleration gravity the point 
observation the modulus elasticity, the height homogeneous 
atmosphere the time rise fall, through under the constant re- 
tardation acceleration also, has just been shown, the time 
half-rotation which supposed due impulses. Challis 
has found* that all the ordinary central forces are due transformed 
vibrations, ‘‘the actions such furces atoms are every in- 
stance attributable currents, whether the atoms immediately 
acted upon steady motions the vibration.”’ 


Mag., Sept., Sept., June, 


The constancy wave-velocity requires that and vary in- 
versely The law conservation areas demands the same ratios 
variability the rotation any contracting expanding nebular nucleus; 
for, the velocity rotation varying inversely radius, and the distance 
traversed varying radius, the time rotation (or the time semi- 
rotation) varies the square but varies inversely the square 
condensation. The record.of rotation is, therefore, invariable, representing 
the undulatory velocity the medium, well the constant 
limiting velocity gravitating tendency for which Faraday sought. 

The value being maximum, our system, surface, there 
semi diameter* 16/ Earth’s mean radius vector 214.41 solar radii. 
Laugier’s mean estimate ¢(the time Sun’s semi-rotation) 12.67 
2559500. and 2.340. But the velocity light, ac- 
cording Struve’s constant aberration, 214.41 497.825 
This investigation, therefore, leads the same result those 
which have before undertaken, and gives the velocity light the limit- 
ing constant gravitation. 


Stated Meeting, November 1878. 
Present, members. 


Vice-President, Mr. FRALEY, the Chair. 


Mr. Knight, Prof. Haupt, and Dr. Morris Long- 
streth, newly elected members, were introduced the pre- 
siding officer and took their seats. 

Letters accepting membership were received from Dr. Al- 
bert Smith, dated 1419 Walnut St., Phila., Oct. 20, 1878 
Rev. Edward Foggo, 717 Locust Phila., 
Oct. 28, 1878; Rev. Samuel Longfellow, Germantown, Oct. 
24; and Dr. Packard, Jr., Brown University, Prov- 
idence, I., Oct. 18, 1878. 

Letters acknowledgment were received from the Ob- 
servatory Prag, Nov. 1877 (99,100, List); the Royal 
Danish Academy, Sept. 30, 1878 (100, List); the Royal 


Amer. Nautical Almanac, 
This equivalent Faye’s value for lat, 16° for lat. 
14° 
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London, Oct. 15, (101, Cat. the Royal 
Astronomical Society, Oct. 18, (101, Cat. the Society 
Antiquaries, London, 14, (101, Cat. and the 
Boston Library, Oct. 17, (Cat. 

Letters envoy were received from Sir Lewis Mallet, 
India Office, Oct. 11, 1878; Physical Society Bordeaux, 
Oct. (acknowledging also the receipt Proc. 95, 96, 
98, 99); Meteorological Office, London, Oct., 1878; and Mr. 
Steiger, Park Place, New York, Oct. 23, 1878. 

Donations for the Library were received from the Acad- 
emies St. Petersburg, Copenhagen, and Brussels; the So- 
Vaudoise Geographical Society, School Mines, and 
Revue Politique, Paris; Commercial Geographical Society 
Bordeaux Observatory San Fernando; Harvard Col- 
lege Library, and Museum Comparative Zoology, Cam- 
bridge; Steiger; Entomological Society Brooklyn 
Engineers Club, and Historical Society, Phila.; Museum 
Wesleyan University, Middletown, Conn.; Public School 
Library, St. Louis; and the Argentine Society Sciences 
Buenos Ayres. 

Prof. Chase read Note the density the Kinetic 
Ether.” 

Prof. Sadtler read paper “On the Electrolytic Estima- 
tion Cadmium, Edgar Smith, Ph.D.” contribu- 
tion from the Laboratory the University Pennsylvania. 

Prof. Sadtler presented the Society chemical prepara- 
tion obtained new and interesting reaction from Penn- 
sylvania petroleum. 

The presence Olefines unsaturated hydrocarbons Petroleum has 
been proved Prof. Schorlemmer, who obtained bromides these hy- 
drocarbons the action bromine upon the several fractions petro- 
leum. This reaction has only proved the presence the lower boiling 
members the series however. had given Dr. Cresson 
thick viscid liquid said mainly made higher olefines. Now 


the following reactions have been carried out with Ethene 


OH. 


endeavored apply these reactions the mixture higher 


; | 


and succeeded perfectly. oxydising used the mix- 
ture, and after obtaining the chlorine-substitution acids saponified them 
with caustic soda. The preparation shown is, therefore, mixture soda 
salts these chlorine-substitution compounds the higher fatty acids 
these compounds cannot made such reaction from the higher 
their formation proves conclusively the presence the higher 


Prof. Houston read joint paper entitled the cir- 
cumstances influencing the Dynamo-electric 
machines, Prof. Houston and Prof. Thompson. 

Prof. Haupt read paper entitled the scales Maps” 
with tables. 

Pending nomination No. 871 was read. 

Prof. Houston’s resolutions, offered October were called 
for consideration, and after discussion the subject 
Prof. Barker, Prof. Houston, Prof. Thompson, Dr. Konig, 
and other members present, was 


That the fourth and fifth paragraphs page 728 No. 101 
the Proceedings, being portions the minutes the meeting June 21st, 
1878, corrected read follows 

Houston exhibited relay invented and made 
himself and Prof. Thompson the Philadelphia High School, ap- 
plied the articulating 

Barker exhibited suite Mr. Edison’s instruments invented 
and made him during the last year two, and stated that, his opin- 
ion, their inventions far they involve similarity principle, Mr. 
Edison had priority over Mr. 

was then, motion Dr. LeConte, resolved that the 
Index page 730 corrected accordingly. 

Prof. Sadtler referred the reading letter from Prof. 
Morton the Secretaries, the last meeting, and said that 
had already himself made due acknowledgment Prof. 
Morton before the Society the meeting August 
1878, the minutes show. 


And the meeting was adjourned. 
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Contributions from the Laboratory the University No. 


(Read the meeting the American Philosophical Society, Nov. 1878.) 


recent article published the American Journal Science and Arts 
(Vol. Sept., 1878), Prof. Clarke calls attention the estima- 
tion cadmium electrolysis, which, however, proved unsuccess- 
ful—the cadmium being indeed thrown out the solution but such 
form enclose impurities; yielding consequently unsatisfactory 
results, 

Out curiosity, see what might effected substituting some other 
salt for the chloride, employed acetate solution and met with success, 
the following experiments will show 

.1450 grms. cadmium oxide were dissolved acetic acid, the excess 
the latter expelled upon water bath and the platinum crucible then 
about half filled with water, and placed upon copper ring connected with 
the negative pole two-cell Bunsen battery, while joined the wire 
leading from the positive pole was strip platinum foil extending into 
the acetate solution. The deposition the upon the sides the 
platinum crucible was regular and perfectly crystalline grayish white 
layer. about three hours the separation was complete. cadmium 
was first washed with distilled water, then with and finally with 
ether. was dried over sulphuric The metallic cadmium weighed 
grms. corresponding 87.58 Cd. The calculated percentage 
metal the oxide 

.2046 grms. cadmium oxide placed broad platinum crucible 
were dissolved acetic acid and after evaporating the excess the latter 
water was added—the solution, however, remaining rather concentrated. 
The platinum vessel was connected with the negative pole bichromate 
battery. the copper wire the positive pole was attached pla- 
tinum wire from which was suspended small platinum crucible, which 
dipped into the solution the larger vessel. The space between the walls 
the two crucibles was not more than the eighth inch. Only two 
cells the battery were employed. The deposit cadmium bere 
the first experiment was perfectly crystalline and metallic appearance. 
Not the slightest trace spongy metal was visible. The separation the 
metal was finished about the same time asin and was then washed 
and dried above. Found .1790 grms. metal—corresponding 87.48 

From the various experiments made have discovered that obtain 
good results the following should observed: Work with rather 
concentrated solutions the acetate. 2d. Employ sufficient number 
cells either battery produce rapid and rather energetic current. 


October 31, 
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the Scales Maps. Haupt, Prof. Civil Engineering 
Towne School. 


(Read before the American Philosophical Society, Nov. 1878.) 


The object this paper attempt possible the removal the 
biguities existing regard the use ratios expressing the scales 
maps and degrees slopes. 

Mathematical authorities are means concerning the defini- 
tion the term ratio. They all maintain that expression for the 
relation existing between two quantities, but differ the manner deter- 
mining the value this relation some, Peck, Davies, Robinson and 
others, divide the second quantity consequent the first antecedent 
some, Hutton, Alsop, Ray and others, divide the first the second 
quantity, and still third class, Chauvenet and others, define being 
the quotient obtained dividing one quantity another. may there- 

The same confusion found exist designating the scales maps 
and drawings. Some publishers and engineers giving many miles, 
other denomination, the inch others, many inches the mile. 
Again expressing slopes many authorities use the tang. the angle 
made with the horizon, that the height divided the base while 
others use the co-tang. 

Now consider the manner obtaining the value the ratio 
Geometrical Series progression where ambiguity exists, find that 
each subsequent term obtained from its predecessor multiplying 
constant factor called the ratio, obtain this factor ratio 
must necessarily divide any term the preceding one, and this the 
only way which its value can determined, establishes rule which 
should made apply all other cases. 

should then define ratio being the expression for the value the 
relation existing between quantities, and obtained dividing the 

The query then arises which quantity should considered the first 
and which the second, and answer that the given material object 
represented the map drawing the Unit measure with which the 
other compared. The map drawing may. made any con- 
venient size, but the object represented already fixed constant 
its dimensions, and hence, the unit standard comparison, should 
made the divisor, denominator the quantity expressing the ratio 
consequently the antecedent first quantity. illustrate, let 
required determine the ratio between map and its original nature. 

The tract delineated miniature the fixed object, invariable 
size, which compared with the plot representing it, and which may 
made larger smaller according circumstances, hence become the 
unit comparison, and the antecedent first quantity, and such the 
denominator the fraction expressing the ratio. The formula will then be: 
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Field: Plot and being always reduced the same deno- 


many inches frequently done. Take the case the recent 
Geological maps one our sister states said plotted scale 
21,120 times larger than the state itself, manifest absurdity resulting from 
considering the map the first quantity standard rather than the 
itself. 

such cases errors interpretation can scarcely arise the intention 
evident, but there are numerous others that may lead misconstruc- 
tion, where the drawings small objects are nearly the same size 
the things represented—thus scale would confuse mechanic 
unless happened know which was the larger, the object the drawing. 

the ratio intended—the inches evidently referring the drawing and the 
fuot the object. stands, applying the definition ratio deduced, 
will equal 48, making the drawing times the size 

remembered that the antecedent always refers the given object 
and the consequent the drawing, difficulty can arise. will always 
happen then that the drawing smaller scale than the thing deline- 
ated, the ratio will proper fraction larger, improper fraction, 
and equal the value will unity, 

hardly necessary call attention the fact that the number 
scales use practically infinite, and that serious inconvenience results 
therefrom Engineers and Surveyors whose work extends over several 
counties states, making frequently necessary re-draw large sections 
country. compiling atlases the practice publishers vary 
the scales according the amount territory represented that the 
sheet may filled up, but nothing gained thereby since the scale used 
for the greatest area represented will show with equal clearness all 
the features any other area. Moreover the eye becomes accustomed 
estimating distances the maps, with sufficient accuracy for reconnais- 
sance, when the scale uniform, but when variable leads great con- 
fusion, and especially when the publisher has neglected indicate the 
scale, sometimes happens. 

very desirable establish, possible either recommendations 
scientific societies general laws, some conventional scales for maps 
various sizes. Taking state medium area Penna. for the 
unit, and reducing convenient size sheet paper, say ft., 
would require scale the same used the Coast 
Survey for general charts and reconnaisance, but too for most other 
purposes, Larger could plotted the same scale dissecting 
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them. Foreign countries conducting Geodetic Surveys have such 
system. Prussia, Austria and Switzerland the plane table sheet are 
plotted scale Italy the field work plotted scale 
and Sweden The older British charts and maps were 
but these latter, while not being large enough show parish bound- 
aries with sufficient accuracy, require about six times the amount labor 
their preparation and are inconvenient. The scale used Prussia 
and Switzerland for general maps fourth that the 
detail sheets obtained from the plane table surveys. 

Populous, cultivated and mineral districts Great Britain are plotted 
inhabitants scale 10.56 feet used, and for towns and 

Numerous other instances might cited showing the great variety 
scales use, but these will suffice. evident that Government 
State Surveys some systematic connection may readily established be- 
tween the several scales used, and very desirable that this uniformity 
scale made more general. The scale adopted should just large 
enough show clearly all necessary detail. Anything more than this 
wasteful expenditure time and money. 

For general maps States showing intercommunications, scale 
Will found sufficiently large. 

For maps counties, toto, scale will enable all necessary 
features clearly represented this scale applied Lycoming Co., the 
largest would require map For townships the 
scale quite large enough, and furnishes admirable size for 
the projection Geological data. 

For cities, towns and villages some decimal, sub-multiples the above 
scales should used. 

Cadastral maps farms, parks estates may plotted scales 
ete. 

indicating the degrees slopes the bater retaining walls, the 
natural tangent the angle which the slope makes with the horizon 
should invariably used. 

save time determining the relative values some the most im- 
portant scales use, and aid introducing the metric system lengths, 
have with the assistance Messrs. Wm. Pottsand Van Osten, Jr., 
prepared the accompanying tables equivalents. The first, gives the 
number Miles, Kilometers, Poles, Chains, Yards, Meters and Feet 
territory which are equivalent one inch map for any given scale. 
The second, the reciprocal the first, and states the map sur- 
face which would covered any one more the above units, for 


any scale. 
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No. Seale. Miles, Kilometers, Chains, Poles, 


9.65587 480.00 1920.00 


5.9185 9.5289 473.48 1893.92 


3.05784 151.515 606.06 


2.01166 100.00 400.00 
1.21212 1.9604 96.967 
1.6093 80.00 320.00 


0.63131 1.0159 50.50 202.02 
0.6250 1.0058 50.0 200.0 


39.800 


47348 0.7619 37.8787 151.48 


26,000 


100. 
96.969 


0.50290 
0.48762 


0.31250 
0.30303 


| | 
| | 
~ 


lineal 


No. 


inch Map, the following number 


Metres, 


Yards and 


Where Used. 


Ot 


25749.27 


25399.2 

16128.6 


15239.8 


10159.7 


9523.9 
8046.64 
7619.9 
6095.7 
5079.8 


4827.935 
4063.8 
3804.9 


8057.8 


2539.9 
2031.9 
2011.7 
1960.5 
1609.3 


1523.9 
1508.73 
1269.9 
1015.9 
1005.83 


1000.0 
975.24 
965.59 
861.458 
761.9 


643.728 
639.673 
603.487 
535.8969 
507.98 


502.906 
487.617 


204160.00 


58080.00 
28160.0 

22528.00 
21120.00 
17638.89 


16666.6 
14080.0 
13888.8 


10560.0 


10416.5 
8800.00 
8344.3 
6666.6 
5555.5 


4444.4 


1760.0 


1666.6 
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Circumstances Influencing the Efficiency Dynamo-Electric Machines. 
Profs. Edwin Houston and Thomson. 


before the American Philosophical Society, November 1st, 1878.) 


During the recent competitive trials made the Franklin 
the relative efficiency some forms Ma- 
chines, the authors having been entrusted with the work determining 
the relations between the mechanical power consumed and the electric and 
thermic effects produced, took the opportunity thus afforded make care- 
ful study many interesting circumstances which influence the efficiency 


these machines. 
proposed the present paper select from the many circumstances 


thus noticed, few the more interesting, reserving the others for fu- 


ture consideration. 

will readily understood from the comparatively new field which 
had been working, reliable data the electrical work these ma- 
chines having before been obtained, that difficulties constantly arose owing 
necessary conditions operation, and new developments the be- 
havior the machines under varied conditions, were constantly met. 

convenient arrangement the particular circumstances are about 
discuss may be, Those affecting the internal work the machine 
2d, Those affecting the external work, and 3d, The relations between the 
internal and external work. 

The mechanical energy employed give motion 
tric Machine expended two ways, viz., overcoming fric- 
tion and the resistance the and, 2d, moving the armature the 
machine through the magnetic field, the latter course constituting solely 
the energy available for producing electrical current. The greatest amount 
power expended the first way was noticed about per cent. 
the total power employed, This expenditure was clearly traceable the 
high speed required the machine. The speed therefore required 
properly operate machine important factor ascertaining its 


efficiency 

The above percentage loss may not appear great, but when 
compared with the total work done the heat, constituting 
did this particular instance over per cent. the latter, and about 
per cent. the total work the circuit, its influence not disre- 
garded. another instance the work consumed friction was equal 
about per cent. that appearing the arc heat, while the Gramme 
machine experimented with, this percentage fell per cent. 
that which appeared the are heat, and was only about per cent. 
the total power consumed driving the machine. 

regard the second way which mechanical energy consumed, viz. 
overcoming the resistance necessary move the armature through the 
magnetic field, other words, produce electrical current, must not 
supposed that all this electrical work appears the circuit the ma- 


chine, since considerable portion expended producing what term 
the local action the machine, that local circuits the conducting 
masses metal, the wire, composing the machine. 

The following instances the relation between the actual work the 
circuit, and that expended local action, will show that this latter 
more than double the total work the circuit was thus expended. this 
instance also constituted more than five times the total amount power 
utilized the are for the production light. another instance con- 
stituted less than one-third the total work the circuit, and somewhat 
more than one-half the work the 

course work expended local action simply thrown away, since 
adds only the heating the machine. And since the latter increases its 
electrical resistance, doubly injurious. 

The local action dynamo-electric machines analogous the local 
action battery, and equally injurious its effects upon the availa- 
ble current. 

Again, regard the internal work machine, since all this event- 
ually reduced heat the machine, the temperature during running must 
rise until the loss radiation and convection into the sur- 
rounding air, are eventually equal the production, and the machine will 
last acquire temperature. This temperature, however, will differ 
different machines according their construction, and the power ex- 
pended producing the internal work, being, course, higher when the 
power expended producing the internal work proportionally high. 

therefore machine during running acquires high temperature when 
proper external resistance employed, its efficiency will low. But 
should not supposed that because machine when run without external 
resistance, that short circuit, heats rapidly, that inefficiency shown 
thereby. the contrary, should machine remain comparatively cool 
when proper external resistance employed, and heat greatly, when put 
short circuit, these conditions should regarded index its 
efficiency. 

arule the internal resistance Dynamo Electric Machines low 
that replace them battery, the latter, possess equal internal re- 
sistance, would have made very large dimensions, that the 
efficiency Dynamo-Electric Machines, cannot stated terms bat- 
tery cells ordinarily constructed. 

regard the second division, viz., the external work the machine, 
this may applied the production light, heat, electrolysis, magnet- 
ism, 

Where desired produce light, the external resistance generally 
that formed between two carbon electrodes the resistance the 
arc therefore important factor determining the efficiency. re- 
alize the greatest economy, the resistance the arc should low, but 
nevertheless should constitute the greater part the entire circuit resis- 
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some our measurements the resistance the are was surprisingly 
low, being one instance .54 ohm., and another .79 ohm. was how- 
ever some instances high 3.18 ohms. 

may noted interesting fact that where the greatest current 
was flowing, the resistance the are thereby produced was low. This 
undoubtedly due higher temperature and increased vaporization from 
the carbons. this latter case also the greatest amount light was pro- 
duced. 

The amount work appearing the are measured the number 
foot pounds equivalent thereto, not necessarily index the 
lighting power. two instances measurement, the amount energy 
thus appearing the while the lighting powers were pro- 
portionately three four. This apparent anomaly explained con- 
sidering the resistance the are, being much less the case which 
the greater light was produced. The heat this case being evolved less 
space, the temperature the carbons, and therefore their light-giving pow- 
ers, was considerably increased. 

few remarks the economical production light from electrical cur- 
rent may not out place. emitted incandescent solid will 
increase its temperature increased. the voltaic are the limit 
increase temperature the too rapid vaporization the carbon. 
Before this point reached, however, the temperature such that the 
light emitted exceedingly intense. reliable method measuring 
the temperature the are has yet been found. 

well known method obtaining light from electrical currents 
constructing resistance some material such platinum having high 
fusing point and heated incandescence the passage current. 
When platinum employed the limit its increase temperature the 
fusing point the platinum, which unquestionably but fraction the 
temperature required vaporize carbon. Were the falling off the 
amount light emitted merely proportional the decrease tempera- 
ture, the method last described might economical. Unfortunately 
ever for this method, many facts show that the decrease the light 
emitted, far greater than the decrease the temperature. Most solids 
may heated 1000° F., without practically emitting light. 2000° 
F., the light emitted such that the body said bright red. 
4000° F., the amount light will have increased far more than twice, 
probably much four times that emitted 2000° reasonable 
suppose that with further increase temperature, the same ratio in- 
crease will observed, the proportionate increase luminous intensity far 
exceeding the increase temperature. 

would therefore appear that the employment resistance 
tinum other similar substance, whose temperature alteration state 
compared with that carbon low, must far less economical than 
the employment the are itself, which now produced has been esti- 
mated about two three times less expensive than gas. 
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and Thomson 


Indeed would seem that future improvements obtaining light from 
electrical currents will rather the use sufficient resistance the 
most limited space practicable, thereby obtaining such space the highest 
possible temperature. 

Perhaps the highest estimate that can given the efficiency Dyna- 
ordinarily used, not over per cent. Our 
measurements have not given more than Futureimprovements 
may increase this proportion. Since the ordinary steam en- 
gine and boiler utilizing the heat the fuel probably overestimated 
per cent., the apparent maximum percentage heat that could re- 
covered from the current developed Dynamo-Electric-Machine, would 
overestimated per cent. The economical heating buildings 
means electricity may therefore regarded totally impracticable. 

Attention has, long ago, been directed the use Dynamo-Electric 
Machines for the conveyance power. Their employment for this pur- 
pose would indeed seem quite promising. Since this case one ma- 
chine employed produce electrical currents, reconverted into 
mechanical force another machine, the question economy rests the 
perfection the machines and their relative resistances. 

respect the relations that should exist between the external and in- 
ternal work Dynamo-Electric Machines, will found that the great- 
est efficiency will, course, exist where the external work much 
greater than the internal work, and this will proportionately greater 
the external resistance greater. Our measurements gave one instance 
the relaton .82 ohm. the are .49 ohm the machine, condition 
which indicates economy working. The other extreme was found 
instance where the resistance the arc was 1.98 ohms., while that 
the machine was 4.60 ohms. condition indicating wastefulness power. 


Stated Meeting, Nov. 15, 1878. 
Present, members. 
Vice-President, Mr. the Chair. 


Letters acknowledgment were received from Prof. 
Steenstrup, Copenhagen, dated Oct. 15, 1878 (101); the 
Zoological Society, Amsterdam, Oct. 15, 1878 (101; Cata- 
logue, part iii); Teyler Foundation, Leyden, (101); 
Astronomical Society, Leipzig, Oct. (101); Astronomical 
Observatory Roman College, Oct. (96); Royal 
Academy Sciences, Lisbon, April (99); Royal Obser- 
Greenwich, Oct. (101); Prof. Pierce (101); 
Buffalo Society Natural Science, Nov. and the 
School Library, St. Louis, Oct. (Catalogue ii, 


. 
q 
q 
an 
{ 
q 
4 
‘ 
§ = 


Donations for the Library were received from the Asiatic 
Society Japan; the Minister Mines, Melbourne; the 
Government South Australia; Imperial Academy 
Russia; Society Natural History, Moscow German Ge- 
ological Society, Berlin; Zoologische Garten, Frankfurt 
Natural History Society Freiberg Breisgau; 
Magazin, Zoological Society Amsterdam Royal 
Astronomical Society, Meteorological Meteorological 
Society, and Nature, London; Philosophical Society 
Glasgow; Royal Irish Academy; American Journal, and 
Yale College, New Haven; Franklin Institute, Medical 
News, American Journal Pharmacy, and Robinson’s 
Epitomy Literature, Philadelphia; National Museum, 
and Ministerio Fomento Mexico; and Prof. Saenz 
Bogota. 

Dr. Barker, pursuant notice, described the location, ap- 
paratus, personnel, methods, and results the Solar Eclipse 
observations July 29, last, Rawlins, and exhibited 
photographs, aud the tazimeter used Mr. Edison, who 
was the party. 

Dr. MeQuillen the vivisection and subsequent 
post mortem dissection the -brain pigeon (See min- 
utes, Vol. XVII, page 314) which lived six months 
between the operations and introduced Dr. Carl Seiler, who 
described the methods obtaining slices and mounting 
them and exhibited such slices microscope. 

was received entitled some the 
Cope.” 

The following resolution was offered Curator Dr. Cres- 
son, seconded writing Curator Dr. Brinton, and put 
the meeting and passed. 

Resolved, That the Curators the Society directed make arrange- 
ments through the Numismatic and Antiquarian Society Philadelphia, 
for the deposit the collection Coins and Medals, belonging the So- 
ciety, the Pennsylvania Museum Industrial Art, under agreement 


that the said collection properly catalogued and displayed and returned 
demand. 


the meeting was adjourned. 
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Nov. 15, 1878.] 
some the Characters the Miocene Oregon. 


(Read before the American Philosophical Society, November 15, 1878.) 


have been for some time possession information the ungu- 
late forms which inhabited Oregon during the Miocene period. Through 
the labors Profs. Leidy, Marsh and Bettany, have learned the 
peccary like species and Rhinocerus. But the un- 
guiculate types, Rodentia, and the inferior orders Mammalia, 
almost nothing yet known. Having recently received number 
specimens from the deposits question, position offer 
number new identifications. The following species already known 
from the Miocene Colorado, find contained the collection, viz.: 
Canis gregarius; Canis lippincottianus; 


STENEOFIBER GRADATUS, sp. nov. 


This species represented collection cranium which nearly 
perfect, the principal deficiency being the absence the mandibular rami. 
smaller size than the nebrascensis and pansus, and differs from 
both these species the relative sizes the superior molar teeth. The 
first these the largest, and the others diminish regularly size the 
last, whose grinding face does not present more than one-third the ex- 
tent that the first. The triturating surfaces the second and 
third have their long axes transverse. all the crowns, besides the in- 
ternal and external enamel inflections, there but one fossette, which 
anterior the external inflection. The latter has become isolated from 
the superficial enamel the last three molars, attrition. The superior 
incisors are flat anteriorly with the external angle rounded, and its dentine 
presents the transverse undulations seen pansus. 


Measurements. 

Length skull from incisive alveolus................ .0500 
Width between summits first molars........... 


antero-posterior......... .0040 
antero-posterior ............ .0028 
antero-posterior........... .0020 


Diameter fourth molar 


Diameter the first molar 


Diameter third molar 


From the above measurements apparent that the molar series this 
species equal length the anterior three molars the nebrascensis 
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and pansus. The posterior fossettes the crowns seen those species 
are wanting the gradatus. 


CAVIFRONS, gen. sp. nov. 


Char. gen. Probably the family The cranium 
elongate, and presents inflated periotic bones, and slender zygoma. The 
foramen infraorbitale and anterior position, entering the maxil- 
lary bone near its suture with the premaxillary. 

characters. Molars rootless, and identical structure. The 
crowns are prismatic, and the young stage present deep inflection 
enamel from one side, the external the superior teeth, the internal the 
inferior. After little attrition, the connection with the external 
layer disappears, and there remains median transverse fossette, entirely 
enclosed enamel. The then consists two dentinal columns 
one cylinder enamel, separated transverse enamel-bordered tube. 
Incisors not sulcate. 

The teeth this genus differ from those Perognathus being with- 
out distinct roots, and having the enamel loop cut off and 
Dipodomys, the molars are undivided simple prisms. 

Specif. Char. This species represented some entire crania, and 
numerous separated jaws. The postorbital part the skull subquadrate 
outline, and depressed form. The interorbital region narrowed, 
but the superciliary margins not meet nor converge form sagittal 
crest. They are thickened, forming two subparallel ridges which are sepa- 
rated shallow concavity the frontal bone. The nasal bones are very 
narrow, and their posterior apices just attain the line the supero-anterior 
angle the orbit. The base the malar bone much elevated and very 
oblique. The molar teeth are directed obliquely backwards, the alveolus 
the first issuing below the anterior part the orbit. The first superior 
molar the largest, and the proportions the others diminish regularly 
posteriorly. The first inferior molar little smaller than the second and 
third, and about equal the fourth. Its anterior column contracted, 
while the last molar like the second and third. The face the inferior 
incisor flat, and its enamel The external face the jaw 
bounded below strong angle, far anteriorly below the first molar. 


Measurements. 
Length skull incisive alveoli.. 
Elevation skull from second 
Length molar series......... 
Length crown last 


*See Coues’ Report Geol. Surv. Terrs. XI, 491. 
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Length from infraorbital foramen.............. 
Width face inferior incisor 

ENTOPTYCHUS PLANIFRONS, nov. 

larger species than the cavifrons, represented collection 
parts crania, and rami. The former show that besides the superior size, 
this species differs from the cavifrons the absence the superciliary 
ridges, and hence perfect flatness the interorbital region. The latter 
also wider, measuring five-sixths the width the muzzle its middle, 
while the cavifrons only half wide. The subjoined measure- 
ments give the characters detail. 

Measurements. 


Elevation skull from second 
Length inferior molar series.......... 
Distance between infraorbital foramen and .0050 


ENTOPTYCHUS CRASSIRAMIS, 

This, the largest species the genus, appears have been less abundant 
than the two already described. refer portions two crania and 
three mandibular rami, found separately. The superior size the parts 
obvious, the posterior three superior molars having the same longitudinal 
extent the entire series the cavifrons. The gradation the size 
these teeth, that species, the grinding surfaces diminishing 
rapidly extent posteriorly. The superciliary ridges are not well pre- 
served, but were probably thickened cavifrons, and the interor- 
bital space was relatively narrow, and not wide 
The measurements below exhibit the characters more exactly. 


Measurements. 


Width skull between 
Elevation skull from second 
Length series superior 
antero-posterior. 
antero-posterior. .002 


Diameter second molar 


Diameter fourth molar 


the mandibular rami the inferior masseteric ridge extends below 
the anterior border the first molar, and very prominent and acute. 
results that both the exterior and inferior aspects the ramus are con- 
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cave the anterior extremity the crest, which slopes upwards. The 
incisive alveolus, though not prominent the Hystricomorpha, the 
inner side the base the ramus front, and the enamel-face the 
incisor tooth directed more inwards than downwards. Above the alveo- 
lar prominence, the inner face the ramus gently concave. The ante- 
rior origin the coronoid process opposite the posterior border the 


second 
Measurements. 


Width anterior face inferior incisor.............. .0028 


PLEUROLICUS SULCIFRONS, gen. sp. nov. 
Char. gen. Fam. Superior molars rooted and short-crowned. 

The crowns with lateral fissure bordered with inflection the enamel 

sheath, extending their bases. the superior molars this inflection 

the external side, and does not divide the Superior incisors not 
grooved. 

This genus curiously near the existing Heteromys and Perognathus, 
the two genera Saccomyide with rooted molars. The former differs 
having the molars divided into two columns, each which sheathed 
enamel, while Perognathus only differs far aware, having the 
superior incisors grooved. 

Specif. Char. This species resembles those the allied genus Hntop- 
tychus many respects. The superciliary borders are thickened upwards, 
forming two ridges, which enclose groove between them which more 
pronounced than the cavifrons. The muzzle plane above 
and considerably wider than the interorbital space. The base the ma- 
lar thin and oblique, and the foramen exterius well 
advance the molar teeth and the anterior part the maxillary bone. 
groove passes backwards from its inferior border, terminating small 
foramen which marks point nearly half way the first molar. Within 
this, another shallow groove bounds the more prominent median line. The 
palatal surface shallow lateral grooves, which commence op- 
posite the posterior border the first molar. 

The grinding surfaces the molars are transverse ovals, only interrupted 
the exterior fissure. The first molar slightly different form, being 
larger, and its section, when not much worn, being nearly an- 
terior portion extends towards the alveolus, giving antero-posterior oval, 
prolonged wear. Each tooth has three roots, one interior and two 
exterior the first they may described two posterior and one ante- 

The last molar the smallest, the series exhibiting regular grada- 


tion size. 


Measurements. 


| 


Measurements. 


Length molar series along 
.0016 


Diameter second molar 


MENISCOMYS gen. sp. nov. 


Gen. The characters this genus are derived from the dentition 
both jaws, and from portions the cranium which are preserved. The 
molars are rooted, and number Those the superior series are with- 
out enamel inflections, and the triturating surface exhibits two external 
and one internal crescentic sections the investing enamel. the sec- 
ond superior molar there are three external crescents the typical species 
and the first molar simply conic. Between the inner and external cres- 
cents, there are the curved edges enamel plates directed obliquely and 
transversely. The grinding surfaces the inferior molars display the 
unworn condition, two L-shaped transverse crests, connected longitu- 
dinally the median line wearing, the lateral emarginations the 
enamel become shallower, disappearing from the inner side, but remaining 
the outer. teeth not grooved. anterius, 
present, elevated position and near orbit. 

The characters the dentition this genus resemble those the genus 
Pteromys, which now confined Asia and the Malaysian Archipelago. 
The superior molars differ from those Pteromys wanting all reéntrant 
enamel inflection. Specimens collection indicate two species 
Meniscomys. 

Char. Superior molars with vertical ridge from the points 
junction the crescents the external side; there are thus two the 
second molar, and one each the third and fourth. Within each the 
external crescents another crescentic edge pair vertical enamel 
plates, and the inner marginal crescent sends off short transverse branch 
towards them. With attrition, all these crests unite their extremities, 
enclosing four distinct lakes, which, after still further wear, disappear. 
Attrition produces similar result the inferior molars, viz.: two pairs 
crescents enclosing four lakes, which ultimately wear out. The inferior 
incisor has shallow concavity its anterior face. 

The maxillary bone, anterior the molar teeth, shorter than the pre- 
maxillary. The incisive furamina are entirely the latter. The sides 
and superior aspect the muzzle are regularly convex transverse sec- 
tion. The inferior incisive alveolus enclosed entirely the plane the 
ramus, and extends posteriorly below the last molar tooth. The masse- 
teric ridge very oblique, and rises median point below the second 
molar. The coronoid process rises from the front the last molar. 

Measurements. 


Length superior molar 


j 
7 if 


Measurements. 

antero-posterior... .004 

transverse........ 

transverse. -0025 

Length from base first superior molar base in- 


Diameter second superior molar 


third 


Width between bases first molars 
Length first inferior .0083 
Depth ramus second molar. ..... 


MENISCOMYS MULTIPLICATUS, sp. nov. 

This species considerably larger than the and differs 
the greater complication the enamel plates the inferior molars. The 
four crescentic areas are discernible the worn surfaces the crown, 
which the posterior inner reduced size the middle two molars. 
The two enclosed lakes have very plicate borders which form many small 
loops, and sometimes they are fused into single irregular area. last 
molar extended little posteriorly, and all present entrant angle be- 
tween the inner columns. The coronoid process originates opposite the 
third molar, and the masseteric ridge ceases below the middle the jaw 
below the second molar. 

Probable length inferior molar series............. .0120 


Length posterior three 
antero-posterior 


Diameter second molar 


transverse 
Length fourth molar. -0040 


Depth ramus below second molar .0070 
Width -0050 


CARNIVORA. 


TEMNOCYON gen. sp. nov. 

Char. This genus only known from mandibular ramus which 
supports all the teeth excepting the incisors and probably the last molar. 
There are four premolars and probably three true molars, all having the 
general character those Canis. The only character which dis- 
tinguished the new genus Temnocyon seen the form the heel the 
sectorial tooth. Instead presenting concave surface bounded ridges 
tubercles, presents more less median cutting edge the poste- 
rior premolars the typical species, there but one row 
cusps the first tubercular molar, but they are not elevated, and stand 
one side the crown. comparing this genus with types other than 
one can recognize its characteristic peculiarity the sectorial 
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tooth, one well-known the typical genera and 
Temnocyon is, however, truly canine other details, and appears ap- 
proach the genus Lund. According this author, the 
posterior inner tubercle the anterior part the crown the sectorial 
tooth wanting that genus, that distinct from the North Ameri- 
can form. 

Char. The mandibular ramus rather deep and compressed, 
much more than the Canis latrans, with which agrees the length 
the dental series. compared with the existing species Canis and 
Vulpes North America, the sectorial tooth relatively smaller and the 
premolars larger. agrees with most other dogs the 
Lower Miocene, and differs from those the Upper Miocene (Loup Fork).* 
The posterior tubercle wanting from the premolars, excepting the last, 
where large and obtuse, differing this respect also from most recent 
dogs, and from the cotemporary Canis gregarius. the sectorial tooth 
the principal cusp much elevated above the anterior, while the inner 
median small, with its apex line with the anterior. The cutting edge 
the heel not acute, and little external the median line there 
weak angle its inner base. The first tubercular tooth 
large, nearly equaling antero-posterior diameter the base the third 
premolar. parallelogrammic transverse section, and supports two 
principal cusps and anterior ledge. The cusps are pronounced and 
stand exterior the middle line; their inner side slopes the base 
the crown where there cingulum. The ledge higher the inner 
than the external side. There are basal cingula either side the 
bases any the teeth. The second tubercular molar 

The alveolar margin the jaw rises behind the sectorial tooth, and the 
inferior margin begins ascend below the middle the same tooth more 
decidedly than lupus, latrans cuspigerus. The two large mental 
foramina, are situated, the one below the second, the other below the third 
premolars. 


Measurements. 

Elevation principal cusp sectorial .0160 


*See Proceedings Academy Philadelphia, 1875, 22, where have discussed 
the origin and history the sectorial tooth. 
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Measurements. 


CANIS CUSPIGERUS, sp. nov. 

This peculiar species indicated the greater part the cranium with 
dentition, which are united both rami the lower jaw with nearly all 
the teeth place. These indicate dog small size, about equaling 
the Canis gregarius Cope, but one presenting marked characters. 

The third premolar tooth both jaws differs from the corresponding one 
the gregarius and most recent species, lacking the lobe the 
posterior cutting edge, agreeing this (as regards the inferior 
with the Temnocyon altigenis. present the fourth inferior premo- 
lar, which has besides, low heel. The inferior sectorial tooth charac- 
terized its great robustness the internal median tubercle much ele- 
vated, while the principal short. The heel wide and basin-shaped, 
with the inner border much elevated the outer. The first tubercular 
molar characterized its width compared with its length being nearly 
wide transversely fore and aft. has two anterior cusps followed 
basin with elevated borders simulating two posterior cusps. There 
are anterior and exterior cingulum. The second tubercular min- 
iature the first, differing the more robust external posterior cusp, and 
the absence external basal cingulum. There are complete cingula 
the external bases the other inferior teeth. The second superior 
tubercular well developed, having two external tubercles. The anterior 
inner cusp the superior sectorial distinct and acute, and there 
cingulum along the inner base the crown. The exserted portion the 
slender, and with oval section narrowed behind. The 
all the molars more less rugose, character which only 
found among our extinct dogs the geismarianus. 

The mandibular rami are shallow, and their inferior margin not stout. 
gentle elevation the latter commences below the first tubercular tooth 
and the alveolar border rises but little behind. The masseteric fossa deep 
and well defined. 


Measurements. 

Length inferior molar series.............. 


Measurements. 


-006 
.005 
Antero-posterior diameter second 
Length base superior sectorial .009 
bases two tuberculars...... 
base first tubercular 


Diameter first tubercular 


CANIS GEISMARIANUS, nov. 


This species dog may placed with reference the size its infe- 
rior sectorial tooth between the lippincottianus and hartshornianus. 
the robust proportions this tooth more nearly resembles the 
cuspigerus. The mandibular ramus robust and shallow, and quite dis- 
tinet from the deep jaw hartshornianus. The sectorial has perhaps 
twice the bulk those the lippincottianus and cuspigerus. From 
that the latter differs further the small inner tubercle and con- 
tracted heel. 

The sectorial part the tooth relatively small, not exceeding the heel 
length, and its cusps are low. The heel notable for the elevation 
the tubercle the inner side—which exceeds that the the latter 
also, contracted, standing within the external base, which represented 
cingulum. weak cingulum below the sectorial 
face the enamel rugose where not exposed friction. 

Measurements. 
vertical, anterior cusps........ .006 
antero-posterior 
transverse, middle............ .006 
Depth ramus sectorial........... 
Thickness 


Diameters sectorial 


The this species are evidently with the 


named honor Jacob Geismar, skillful naturalist 


MACHARODUS STRIGIDENS, 

This obviously distinct species only represented the crown 
superior canine tooth, from which the apex has been broken. Its characters 
are peculiar that [record under the above name, rot knowing whether 
shall have better specimens. 

The tooth long and very much compressed, much more than any 
species the genus known me. anterior and posterior edges are 
finely and very perfectly denticulate without lateral flexure near the base. 
The centre each side the tooth occupied wide open gutter, 
that the greatest transverse diameter the crown not its middle. 
These gutters become planes towards the apex, giving elongated hex- 
agonal The size indicates animal the proportions the 
and smaller than the brachyops. 


compared with the superior canine the Daptophilus squalidens, 
which the present specimen resembles its compression and fine denticu- 
lation, differs its greater relative length and the presence the 


lateral open sulci. 
Measurements. 


Diameter base 
transverse 


Length denticle base. .......... 

BRACHYOPS, sp. nov. 

This species, which ranged size from that the puma that the 
tire cranium left mandibular ramus with parts the skeleton, and 
several isolated teeth. The characteristics the molars both jaws 
are those the other species this genus. first superior pre- 
molar two-rooted and small, occupying the middle the short space 
between the canine and the second The latter large, and has 
anterior basal tubercles. Sectorial without anterior basal tubercle. 
Tubercular tooth small, transverse. 

The crania the three individuals mentioned agree many particulars 
and especially the very short face and muzzle. This may more ex- 
actly expressed comparing the interspace separating the second and third 
premolar from the canine with the length the base the latter. From 
this seen that the two dimensions are equal, while the 
the first mentioned much the longer the two. the mandible 
referred this species another character seen the relatively large 
size the premolars, which much exceeds that the corresponding teeth 
The first stated Leidy have anterior basal 
cusp, which wanting the brachyops. 

the first cranium the sagittal crest well developed. The canine 
tooth has oval section the base the crown, whose long diameter 
somewhat exceeds the distance between and the anterior base the sec- 
ond premolar. The infraorbital foramen large. The second specimen, 
the left maxillary malar bones with teeth, shows that the 
length the base the sectorial tooth equals the space between and the 
middle the first premolar. The superior aspect the proximal portion 
the malar bone horizontal, constituting surface not seen the spe- 
cies Felis. The canine robust, with oval section the base. The 
posterior denticulate cutting edge extends higher than the anterior, and 
ceases the base the The anterior cutting edge the in- 
ner side the anterior face the tooth. 

Measurements 
No. 
antero-posterior. ... 


Diameter canine base 


Measurements. 
No. 


Elevation summit infraorbital foramen............ 


The characters displayed the second cranium lead suspect that 
that female. striking feature the superior dental series the 
small size the canine, which also not much compressed the base. 
regards the cranium, the sagittal crest only distinct over the posterior 
part the brain case the zygomata are not very widely expanded, and 
the muzzle narrowed. The external infraorbital foramen large. 

The mental border the mandibular ramus not flared downwards 
but continuous, but the external separated from the anterior and in- 
ferior faces strong angles. The diastema long. Three molars, all 
large the first without anterior basal tubercle, the second with large one. 
Sectorial tooth the longest, with well developed simple cutting 


Measurements. 


Length dental series with 

Distance between canine and second premolar.......... .019 
Length base second 
Length inferior dental series, with canine.............. 
diastema......... 
Depth ramus below second 


This sabre-toothed tiger larger than the Macherodus primevus, and 
more like the animal indicated fragment the lower jaw named 
Leidy, occidentalis. But the latter agrees with the primevus the 
relatively small size teeth, especially the first premolar, and their 
oblique position, characters not seen brachyops. 


PERISSODACTYLA. 


ANCHITHERIUM EQUICEPS, sp. 

This animal represented portion the skeleton including com- 
plete cranium one individual with mandibular rami several others. 
The characters the species are well marked, and not approach very 
nearly those any other known me. 

The skull considerably larger than that and the length 
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greater compared the transverse and vertical diameters. The pre- 
orbital region but concave, and the anterior border the orbit 
above the posterior half the first true molar. The molar teeth present 
tubercle between the anterior lobes, and weak cingulum extends round 
the inner base the anterior one, and the second premolar, round the 
base both inner lobes. Thence passes round the anterior base the 
crown and ceases tubercle which rises contact with the anterior 
median crest. the posterior side the crown the cingulum like 
manner terminates the large three-sided posterior marginal tubercle. 
The anterior median tubercle-crest well distinguished from the anterior 
inner tubercle and directed very obliquely. The posterior median crest 
continuous with the inner, and well separated from the external 
crests. The external basal cingulum robust, the columns are prominent, 
and the outer faces the external crescents deeply impressed but with 
well marked median ridge. The external cingulum and its margins ru- 
other parts the enamel smooth. The first premolar has two 
roots the second premolar long the fourth, and longer than the 
true molar. 
Measurements. 


Total length cranium 

Length dental series first incisor................. .147 

premolars 

second premolar....... 

Width 
antero-posterior...... 


Diameter last true molar 


Diameter first true molar 


From Leidy, this species differs materially the composi- 
tion the superior molars. that species there are inner tubercle 
and cingulum the anterior median crest more completely separated the 
anterior cingulum does not cease with the anterior marginal tubercle, and 
the posterior marginal tubercle linear, not trihedral. 


ANCHITHERIUM sp. nov. 

Portions the maxillary bones supporting molar teeth, indicate spe- 
cies the size the equiceps, but differing various respects. 

The median and inner tubercles are not deeply separated, and the for- 
mer are cut off from the external crescents deep fissure. There 
tubercle between the bases the inner cones, nor there any internal 
cingulum. The cingulum does not develop distinct tubercle, 
and does not extend the anterior extremity the anterior outer cres- 
cent. The posterior cingulum develops large trihedral tubercle, and 
then extends nearly the external crescent. The external cingulum 


robust, and the external columns are prominent; the intervening spaces 
are impressed, and have distinct median ridge. Enamel smooth 
slightly rugose base crown. 


Measurements. 


Length two superior 
antero-posterior. ..... .015 


Diameter first superior molar 
transverse........... 


These dimensions are those the equiceps. 


ANCHITHERIUM LONGICRISTIS, 


This smaller species than the two above described, having the di- 
mensions the The best specimen representing consists 
right maxillary bone, which supports all the molars excepting the last. 
The infraorbital foramen issues above the third premolar. The first pre- 
molar two-rooted the second not elongate, and equal the other 
premolars, the penultimate true molar, antero-posterior diameter. 
There are interior basal tubercles cingula, but the anterior cingulum 
has tubercle which appressed closely the anterior median. The 
posterior cingulum expands into large trihedral posterior marginal tuber- 
cle. The anterior median tubercle-crest, appears the worn state 
moderately distinct from the internal both and the posterior middle are 
characterized their production outwards the latter passing between the 
exterior crescents and forming junction with their common connection. 
The external cingula are not strongly marked, nor the external faces 
the crescents impressed the latter are convex, and with the median ridge 
little distinct. smooth. 


Measurements. 
Length six molars............. 
premolar series. 
antero-posterior. 


the Annual Report the Geol. Surv. Terrs. for 1873,* gave 
the comparative characters the three species this genus then known 
me, viz.: bairdi Leidy Cope, and Cope. 
now give table which the three species above described are intro- 
duced. with the condoni 


Diameter second premolar 


Diameter second true molar 


tubercle between the internal lobes the superior molars. 
median tubercles well separated large anterior posterior 
marginal tubercles. equiceps. 
Smaller; median tubercles not separated anterior marginal and small 


tubercle between inner lobes. 


Page 


re 


External cingulum robust. 
Anterior median crest little not distinct. 
Larger median crests cut off externally anterior marginal tubercle 
posterior median crest confluent with external crests anterior 
marginal tubercle external face little impressed. longicristis. 
Anterior median crest isolated. 
Larger; large anterior marginal posterior marginal linear 
Small; anterior marginal tubercle minute, posterior triangular; median 
crests smooth..... cuneatum. 


ii. External cingulum narrow. 
External faces without median rib; median crests short, the anterior cut 
off; marginal tubercles 


STYLONUS SEVERSUS, gen. sp. nov. 

Gen. Char. These are derived from superior molar 
allied details, including the isolation the anterior 
internal enamel covered column, which thus forms island dentine, 
and the prismatic character the tooth. differs from the fact 
that the posterior internal column isolated the same manner the an- 
terior, thus forming second island the triturating surface the crown. 

This interesting new genus adds one the already numerous forms 
extinct equine animals. carries its limit the line development 
which retains the inner tubercles the molar crown distinct from the 
median. The preceding station this line which know the genus 
Anchippus, where the median crests have not assumed the antero-posterior 
direction belonging the higher equine genera, and where the molars 
have short crowns and long roots. may then believe that the line 
which includes Anchippus, Hippotherium, and Stylonus, side branch 
from that which terminated The line must traced 
from Anchitherium through Protohippus and Hippidium. 

Char. Two molar teeth were accompanied num- 
ber inferior molars having been all found together, but whether they 
belong one individual uncertain. The dentinal lakes the superior 
molar are confluent the median transverse valley, and increased wear 
would probably join the posterior pair their posterior angles. The bor- 
ders the cementum lakes are simple, except one two plications 
their opposed adjacent borders, and one the posterior inner part the 
posterior. The internal columns are small, and their sections form two 
equal ovals with their long axes antero-posterior. The anterior dentinal 
lake sends narrow loop towards the posterior part the anterior 
column. The shaft the tooth incurved, and the external face un- 
equally divided the usual ridge. The wide gutters each side the 
latter are uniformly concave, and contain rather shallow deposit 


cementum. 


the inferior molars the two median interior tubercles are stout, and 
the loops which they bound, are nearly enclosed. There tubercle be- 
tween the bases the external columns. 


Measurements. 
Length crown superior molar. .028 
antero-posterior............ .018 
Long diameter internal column-lake............. 


Diameter superior 


From the Pliocene formation Cottonwood, Grant co., Oregon. 


SHOSHONENSIS, gen. sp. nov. 


Gen. Char. These are indicated the terminal portion the lower 
jaw huge mammal, which does not resemble that any known 
genus supports the side, three incisors, one canine, 
and two premolars, which form uninterrupted series. The first pre- 
molar has two roots; and the canine huge proportions. The mandib- 
ular symphysis and there are osseous tuberosities 
nor the adjacent parts the rami. 
The characters the piece which this genus established indicate 
that the latter probably pertains the Chalicotheriide along with Menodus 
and Symborodon. From these its six inferior incisors distinguish it, while 
the absence diastema separates from Chalicotherium. From 
osyops and Limnohyus may known the large two-rooted first pre- 
molar, more correctly, all probability, the absence the first 
premolar the inferior series. the relatively powerful canines re- 
sembles the last named rather than the named genera. 
Specif. Char. The canine teeth are very robust, the species 
Elotherium. The inferior face the symphysis not steeply inclined, 
and quite elongate. narrowed near the bifurcation and expands 
rounded incisive border. The first incisor narrower than the second 
and third, which are robust. There are two small mental foramina, the 
larger below the anterior root the anterior premolar the second below 
the anterior root the second premolar. 


Measurements. 
Length symphysis above 
Width between bases canines...... 
Antero-posterior diameter base canine............ .055 
Transverse second incisor..... .022 
antero-posterior.... .040 
transverse......... .025 
This species the largest the North American Perissodactyla, with 
the possible exception the Menodus 


Diameter base first premolar 


ARTIODACTYLA. 
GUYOTIANUS, sp. nov. 


This species genus little known North America, represented 
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portion the left mandibular ramus, which only the last molar 
well preserved for identification. The latter is, however, per- 
fect, and furnishes clear evidence the former existence the west side 
the Rocky Mountains species distinct from the americanus Leidy, 
from the more eastern regions. The cones are pairs and are directly 
opposed their section sub-trihedral, the two external sides the ex- 
ternal cones, forming regular convexity. The cusps are acutely pro- 
duced and slightly divergent. The posterior side each outer cusp 
excavated the exterior side the same presents median rib with con- 
cavity each side, which terminated below imperfect cingulum. 
The latter terminates each side the base the cusp rudimental 
cusp, which there are thus four the external side the tooth. The 
boundaries the inner face the external cusps are the poste- 
rior one joins corresponding ridge from the inner cusps, but there 
descending ridge the anterior inner side the internal cusp, which 
therefore forms junction with the opposite part the external cusp. 
The fifth cusp well developed, and sends crest inwards the interior 
base the interior cusp the adjacent pair. 


Measurements. 


transverse.... 

This species smaller than the americanus, and differs much de- 


tails. dedicated Prof. Arnold Guyot, Princeton, New Jersey. 


Descriptive list medals struck commemorate the Waterloo. 
Henry Phillips, A.M. 


before the American Society, Dec. 1878.) 


Medal Pistrucci (never struck but reproduced galvanism). 
verse. The heaven. Zeus quadriga smites the Titans 
with thunderbolt. Reverse. profile are the heads the emper- 
ors Austria and Russia, and the Kings Prussia and Great 
Britain, surrounded allegorical emblems representing peace. 

Obv. Laureated profile facing right with inscription 
PEREUR. 

Rev. Victory holding branch and hovering the air over 
mass broken arms and trees. the exergue, BATAILLE 
MONT JEAN JUIN 

Laureated profile facing right BONAPARTE. 

eagle vanquished vultures; the exergue, 
1815. 

GICI PRINC 

Rev. Victory between two trophies arms and.the French flag. Vis 


q 


land 


VIRTUTE REPRESSA. the exergue, QUATRES BRAS XVI 

Bust facing right. DuKE WELLINGTON. 

Rev. Two joined hands surrounded laurel wreath tied with rib- 
bands, bearing the Wellington’s victories. WATERLOO, JUNE 
XVIII 

United 30th May 1814. 

Rev. Victory seated stand, holding her right hand palm 
branch and the left laurel. Upon the stand 
WATERLOO. Exergue, June 18, 1815. Exterior legend, The hero 

the pride his country and the ornament human nature. 

Obv. Two busts von WELLINGTON. First von 
Below the busts, 

Rev. battle. ScHLACHT BEI BELLE ALLIANCE. Exergue, 
Bis 18, Twn. 1815. 

Rev. Mounted officer leading squadron. CHARGE THE BRITISH 
Exergue, XVIII MDCCCXV. 

DAS DANKBARE VATERLAND errichtet Hanover XVIII. Jun. 

10. Two heads facing each other under laurel crown frame 
placed standards: Belle alliance. HERZOG VON WELLINGTON 
eagle, with these words, Joan. Waterloo. 

Rev. winged figure borne clouds bearing shield surrounded 
inscription Joan, Waterloo. shield ten lines 


DEN 
ANDENKEN 
DER FOR DIE 

VERBUNDETEN HEERE 
SIEGREICHEN 
FUR EUROPA’S WOHL 
ENTSCHEIDENDEN 
TAGE 
Des 16:17: 
1815. 


11. Obv. Two heads facing: WELLINGTON laurel crown. 
DER SIEGGEWOHNTEN HELDEN HERRLICHSTER SIEG Gort 
GEGEBEN ZUM UNVERWELKLICHEN VERNICH- 
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TUNG DES MEINEIDIGEN FEINDES NACH VIER-TAEGIGER SCHLACHT 
BEI BELLE ALLIANCE 1815. 

12. Obv. Two superposed heads profile facing left. 
III. 

Rev. Gothic pyramid. DANKBAR GEGEN GOTT EINGEDENK SEINER 
TREUEN VERBUNDETEN UND EHREND DIE TAPFERKEIT SEINES 
VOLKES LEGTE GEMEINSCHAFT MIT ALEKANDER KEIzER VON 
1818, DEN GRUNDSTEIN DES DENKMALS FUR DIE RUHMVOLLEN 
EREIGNISSE DEN JAHREN 1814: 1815: 

Same legend list the victories won 
the Prussians over the French, finishing with BELLE ALLI- 

archaic German inscription. Around the German inscription, 
Berlin, made the royal iron foundery Berlin, 
erected 1820, inaugurated March 30, 

Obo. Head Bliicher facing left, bust draped lion’s skin. 
VON WAHLSTATT DIE BERLINS 
1816. 

Rev. St. Michael destroying the dragon below 1815. 

Profile head facing right. BLOCHER VON WAHLSTADT laurel 
wreath. 

Rev. The arms Bliicher below ducal robe. 

Obo. Profile facing right laurel wreath GNEISENAU. 

Rev. Arms Count Gneisenau. 

Profile facing right. VON BRAUNSCHWEIG. 

Rev. armorial escutcheon, surrounded collar order and 
charged with six bearings. 

Right profile bust laurel wreath. WELLINGTON. 

Rev. The arms the duke. 

Left profile, GUILLELMO DILECTO. 

Rev. Four arms forming Juni 1815. 

Horseman galloping right. CROWN PRINCE ORANGE. HOL- 
GLORY. 

Rev. Within crown palm and laurel. JUNE 18, 1815. 

Profile bust facing left. Mar. von 
LIBERTIES EUROPE REST? THE UNITED EFFORTS ENG- 
LAND AND HER AUGUST ALLIES THE PRELIMINARIES PEACE 
May 30, 1814. Profile bust facing right. ALEXANDER 
EMP. ALL THE 

Within crown palm and olive. ARMS INVINCIBLE 
COUNCIL TRUE. 

Obe. Profile faciag left. WELLINGTON. 

Rev. Same No. 21. 

Profile facing right. Duke WELLINGTON. 

Rev. WATERLOO. 
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29. 


Bust facing left. WELLINGTON. 

Rev. Mausoleum, surrounded lion and two figures, with inscrip 
tion, WELLINGTON, born May 1769 died Sepr. 14, 1852. Legend. 
BRITANNIA MOURNS HER HERO NOW REST. the exergue, 
June 18, 1815. 

Victory holding sword right hand and her left crown 
Gott segnete die vereinigten heere. 

Rev. Bei belle alliance durch und Wellington June 
1815. 

Obv. Same 25. 

Rev. DURCH DEN SIEGREICHEN EINZUG UND 

Trophy, formed helm, sword, olive branch and owl. 

Rev. BEI BELLE ALLIANCE DURCH HERZOG WELLINGTON 

Laureated profile head facing left. 
BRITANNIARUM GERENS. 

Rev. The Royal standard England. Above WELLINGTON, below 
WATERLOO DIE 18, 1815. the edge, Ponte 
dedicato Jun 18, 1817. 

Profile facing right. BELGARUM REX. 

Rev. The lion Waterloo the mound. 

Obv. Profile facing right. KONING DER NEDERLANDEN. 

Rev. The lion pedestal. the exergue, WATERLOO. 

Obv. Beneath the All-seeing-eye and within wreath palms, lion 
armed with sword and bearing buckler charged with bundle 
arrows, protects crown and sceptre under orange branch. 
REGI. XVIII JUNI 

Rev. Within oak crown: WATERLOANA MARTIO MILITUM 
ANIMO AUSPICE FREDERICO AUG. BELGARUM PR. 

Laureated head, Prince Regent, facing left. REGENT. 

Rev. Victory seated with extended wings; above WELLINGTON, below 
WATERLOO JUNE 18, 1815. 

Laureated head, facing right. Grore Prinz 1815. 

Rev. Within two laurel branches WATERLOO, above cuirass placed 
two swords and two flags. HANNOVERSCHER TAPFERKEIT. 

Same, except head faces left. 

Rev. Same. 

Victory holding palm and crowning Roman warrior. DEN 
NASSAUISCHEN STREITERN BEY WATERLOO. Exergue, DEN JUNI 
1815. 

Obv. Same head 34, but larger. Nas- 
SAU. 
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26. 
28. 
31. 
32. 
34. 
~ 
35. 


Phillips.] 


Rev. Within laurel crown placed trophy flags, 

36. Obe. Profile bust facing left. WILHELM 

Rev. 1815 within crown oak and laurel. BRAUNSCHWEIG SEI- 
NEN KRIEGERN Quatre Bras UND WATERLOO. 

37, surmounting regal crown. Below, PREUSSENS TAPFERN 
Circular legend, Gorr war SEI DIE 
EHRE. 

Rev. cross between rays. 1815 the centre laurel and oak 
crown. Below, AUS EROBERTEM 

The same medal also exists with the date 1813 and with the date 

38. oval medal bearing same emblems the last. The inscription 

39. ducal coronet. DAS RECHT KAMPFE. 

Rev. rose with five leaves surrounded circle and ten arches. 
Below, GOTHA UND ALTENBURG 

40. Obv. The letter above closed crown. 

Rev. 1815 laurel wreath. 

41. battered head old person above, MEDAILLE WATER- 
below, DERNIER DES CHAUVINS VOILA TOUT QUI RESTE. 

Rev. REVERS MEDAILLE. Juin 1815. ses com- 
pagnons raclée derniere parole....signé cambronne. 

Rev. Souvenir champ bataille Waterloo. 

Obv. Same monument; Champ bataille Waterloo. 

Rev. oak crown, SOUVENIR BELGIQUE. 

44. Obv. Same 43. 

Cireular legend, CoLONNEs. 

REICH DIE ERDE. 

Rev. arch triumph bearing the words, EURE THATEN 
BEWUNDEREN MILLIONEN. Exergue, 1815. 

46. obverse, Waterloo Juin 1815. 

Rev. landscape with the Church Waterloo the distance. 

47. Liberty and Victory, holding their hands crown; abovea 
lion which has broken its chains, and mass.ofarms. the back- 
ground the lion Waterloo its mound. EENDRAGT MAAKT MAGT. 
Exergue 1865. 

Rev. oak crown bound with bands charged with seven shields 
armorial bearing. Weymar perponcher 
Picton. Biilow. Ziethen. 

48. Same any inscription. 

Rev. The lion Waterloo. Below, aan het halve 
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49. Obv. Laureated profile and bust Prince Orange (Wm. facing 

left. HELD VAN WATERLOO. 

Rev. antique warrior descended from horse crushing with 
enormous stone conquered foe. Roem Junij 1815 
plegteg herdacht. Junij tiranny verslagen. 

50. Obv. lion pedestal encircled trophy arms and flags. 

the pedestal, Legende, WATERLOO 1815- 
1865. 

Rev. The crowned escutcheon the Netherlands supported those 
England and Prussia. Below, ribband, 
TER HERINNEG roemrijke dagen van 1815. 

51. Obv. helmet, sword and palm beneath the word WATERLOO, 
sun shedding its rays. Below, 16—18 Junij 
ergue, 

Rev. laurel crown strik gebroken, wij ontkomen. 

The lion its pedestal with the date Juny 
surrounded oak and laurel branches; below, 
NOSTER REFUGIUM VIRTUS. the edge 1815-1865. 

TON, BLUECHER, 

Rev. laurel crown, Den Siegern bei Waterloo gewidmet 
Juni 1865. the edge Nec aspera terrent. 

54. Obv. The arms the City Hanover. HANNOVER DEN 

Rev. Ina laurel crown, Zur Jahrigen jubelfeier Juni 1865. 


Stated Meeting, December 1878. 
Present, members. 
Vice-President, Mr. the Chair. 


Letters accepting membership were received from Schor- 
lemmer, F.R.S., Professor Organic Chemistry, Owens Col- 
lege, Manchester, Nov. 1878, and from Des Cloi- 
zeaux, Paris, Nov. 10, 1878. 

Letters acknowledgment were received from the 
Library, Berlin (100; List); Natural History Society, Frei- 
berg Baden (99; 100; List); Oberhessische Gesellschaft, 
Giessen (100; want 99); Royal Society, Luxembourg (101) 
Statistical Society, London Cat. part iii); Smithsonian 
Institution 


Letters envoy were received from the Royal Irish 
Academy, Oct. 1878 and the Consul General the Nether- 
lands, New York, Nov. 22, 1878; and Prof. Jacob Ennis, 
Shippensburg, Dee. 1878. 

Donations for the Library were received from the Acad- 
emies St. Petersburg, Buda-Pesth, Berlin, Lisbon and 
the Societies Halle, Bamberg, Breslau, and 
Bordeaux; Flora Batava; London Nature; Nova Scotian 
Institute, Halifax; Prof. Ennis; Essex Institute; Mass. 
Historical Museum Comparative Cam- 
bridge; American Journal Science, and Prof. Marsh, 
New New Jersey Historical Society Mr. Rob- 
inson, Philadelphia the War Department, and Prof. Cleve- 
land Abbé; Editor the American Antiquarian, Cleveland, 
Ohio; the Botanical Gazette; Dr. Mallet, Mexico, 
and Lane Hart, State Printer, Harrisburg. 

donation for the collection portraits was received 
from Mr. Sol. Roberts, portrait the late Joseph 
oils, framed and endorsed, Prof. Joseph Henry, 
the Smithsonian Institution, Born Albany, 
New York, Dec. 17, 1797; Died Washington, May 
13, 1878, his eighty-first year. This small portrait 
Prof. Henry presented the American Philosophical So- 
ciety Solomon Roberts, Civil Engineer, Philad’a, 
Dee. 

paper, entitled List Medals Struck 
Commemorate the Battle Waterloo. Henry Phillips, 
Jr.” was read the Secretary. 

Mr. Blasius exhibited and ingenious musical 
invention Mr. Matthews, Boston, the principle 
the Loom, which tunes are played, and the in- 
struction children time and modulation made easy. 

Prof. Prime described the and surface drift de- 
posits Northampton County, Pa., and exhibited their 
positions large map. 


Prof. Prime the glacial drift Northampton County, Penn- 
sylvania, determined during the past Summer. 


glacial moraine may traced from the Wind Gap the Kittatinny 
Mountain through Ackermannville, Bangor and Williamsburg Portland 
the Delaware River. Crossing the river this point extends across 
New Jersey Long Island. This Moraine exhibits the hummock sur- 
face common glacial moraines everywhere sometimes contains 
peat beds often forty sixty feet high, and the cause the marshy 
deposits frequent that portion the country. Being easily cultivated 
and the soil quite productive usually cleared and cultivated. 

West the Wind Gap glacial moraine can seen far the 
Lehigh River. That has existed, however. there but little doubt and 
was probably washed away again aqueous action re-deposited 
modified drift over most the limestone portion the country north 
the Lehigh, covering the limestone and rendering its structure difficult 
determine. This modified drift quite prominent two points; one 
being top the hill where lies West Bethlehem, the other Easton, 
what called West Ward. both height 320 feet above tide- 
level. West Bethlehem the drift distinetly stratified, consisting 
alternated layers sand and pebbles small boulders. Easton, how- 
ever, such bedding not distinct. 

The fact that both these deposits occur almost the same level, would 
seem indicate that they had been deposited cotemporaneously the 
same action, either due subsidence. 

Another glacial moraine also exists the Saucon Valley south the 
Lehigh, extends from Friedensville almost Bingen station the 
North Pennsylvania Railroad. 

trace glacial action has been yet noted the Laurentain rocks 
forming the South Mountain Northampton county, and the glaciers 
either passed around them going over left trace their course. The 
former being probably the case. 


the discussion which followed Mr. Lesley added the 
following facts which touched upon the now widely 
mooted questions relating the Drift phenomena the 
United 


remarked that there were similar isolated patches gravel, each 
several hundreds acres extent, lying the level upland Delaware 
and Chester counties, south west Philadelphia, and that these patches 
have about the same elevation above tide, say 350 feet. 

The uppermost gravel terrace along the north-west side the valley 
the Delaware River, the remains which have been traced Mr. 
Lewis, Germantown, all the way from Wilmington, Delaware, north- 
ward through Chester county and the Fairmount Park, half way Tren- 
ton, made recent levels taken Mr. Lewis and Mr. Ames 
occupy about the same geological position. Mr. Lewis asserts that has 
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identified this high level terrace points New Jersey the south- 
eastern wall the Delaware River Valley. 

the date this terrace, whether tertiary post-tertiary times, tide 
water must have covered not only Chester and Delaware counties, but 
broad belts inland, including the limestone plain Northampton and 
Lehigh counties, and the sites Easton and Bethlehem. 

Professor Frazer has discovered two patches drift gravel points 
Lancaster county, some miles back from the Susquehanna River, and dis- 
tant from each other. 

therefore probable that the time the deposit these gravels 
large part south-eastern and fact the whole seaboard 
the United States, was least 400 feet under water. 

Whether not greater depth water can assigned, may perhaps 
settled the lines levels now being run the Geological Survey 
accurately the heights the isolated gravel beds, connection 
with the study other parts the State. 

Mr. Lesley then referred his discussion the 1300 foot subsidence 
Western Pennsylvania, published his preface Professor White’s Re- 
port Progress Beaver county, but considered all present generaliza- 
tions premature for want sufficiently accurate data sufficient number 
places. 

possible that the remarkable terminal moraine described the New 
Jersey geologists, and Professor Prime, may have had its geographical 
position determined the border standing water (ocean) the time 
when tide level stood least 400 feet above its present datum. 


The Annual report the Treasurer was read. 

Pending nomination No. 871 and new nomination 872 
were read. 

The Curators reported that the Cabinet Antiquities 
had been removed the Academy Natural Sciences, 
deposit, subject demand, accordance with the resolution 
November 16, 1877, and receipted for Rusch- 
enberger, President the Academy Natural Sciences 
Philadelphia. 

The Curators reported that the Cabinet Coins had been 
removed the Pennsylvania Museum Industrial Art 
Fairmount Park, deposit the custody the Numis- 
matic and Antiquarian Society Philadelphia, subject 
demand, accordance with the resolution November 
15, 1878, and receipted for Henry Phillips, Jr., for that 
Society. 


Both the above named collections are, agreement with 
the respective societies, properly guarded, cared for, 
exhibited, and restored the custody this Society 
demand. 

motion, the Curators were authorized lend, for the 
use the Curators the Academy and Numismatic So- 
ciety constructing their respective catalogues the arti- 
cles thus deposited their care, the catalogues the Li- 
brary the American Philosophical Society. 

And the meeting was adjourned. 


Stated Meeting, December 20, 1878. 
Present, members. 
Vice-President, Mr. the Chair. 


Letters acknowledgment were received from the Royal 
Society, London, Nov. (101); Victoria Institute, Dec. 
(101); Royal Observatory, Nov. (101; Cat. 
part iii). 

letter envoy was received from the United States 
Department the Interior, Dec. 11, 

letter envoy was received from Lubawsky, dated 
Nov. 24, 1878, Viarma, Russia. 

letter requesting exchanges was received from Mr. Je- 
rome Gray, Corresponding Secretary the Philosophical 
Society, West Chester, Pa., Dec. 12,1878. motion, the 
name that Society was ordered placed the list 
receive the Proceedings from the beginning. 

Also from Rev. Stephen Peet, Editor the American 
Antiquarian, Cleveland, Ohio, and Corresponding Secretary 
the American Anthropological Society and State 
Association Ohio. motion, Mr. Peet’s name 
was ordered placed the list receive the Proceed- 
ings from the beginning. 

catalogue and receipt for the coins and medals de- 
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posited with the Numismatic and Antiquarian Society was 
received from Mr. Davis, Curator. 

Donations for the Library were received from the Mel- 
bourne Mining Survey Office; Russian Geographical So- 
ciety; Paris Geographical Society and Revue 
Bordeaux Commercial Geographical Society; London Na- 
ture; Boston Society Natural History Rhode Island His- 
torical Society Brooklyn Entomological Society Franklin 
Institute; Medical News; Journal Pharmacy, and 
Cope, Philadelphia; United States Department the In- 
terior, and Engineer Bureau, Mexican 
Bureau, and Brogniart. 

Gen. Russell Thayer read, pursuant notice, paper 
the Movement Troops Cities cases Riot and 
Insurrection.” motion Mr. Price, seconded Mr. 
Roberts, 1000 extra copies were ordered printed for 
general distribution. 

Prof. Frazer exhibited and described magnified colored 
picture the crystals transparent slice trap from 
Lancaster county. 

Mr. Briggs explained away the difficulties about the 
amount heat developed the working ice machines, 
which had brought before the notice the Society 
former meeting, reference pamphlet transmitted 
him from Paris Pictet. 

The Annual Report the Committee Finance was 
read and approved, and the resolutions recommended there- 
were moved and adopted. 

Pending nominations and nomination 873 were 
read. 

And the meeting was adjourned. 


Thayer. 


(Read before the American Philosophical Society, Dec, 20th, 1878.) 


indeed fortunate that the cases are few which demand the interven- 
tion armed troops for the suppression lawless mobs intent upon acts 
violence. nevertheless true that rare intervals the employment 
the military force becomes necessary for the preservation public order 
and security. Such occasions have arisen the recent past, and may oc- 
cur the future. 

will understood the treatment this subject that the troops re- 
ferred are militia, although general the rules observed are, 
course, the same whether regulars militia are employed. The general 
reader will also understand that, the subject being treated from military 
point view, the serious questions law and fact which precede the call- 
ing out troops for the suppression violence are not considered. The 
case supposed simply follows,.viz.: armed and turbulent mob ex- 
ists large city, the civil authorities are powerless suppress violence. 
last resort the military force has been duly and properly called upon, 
and lawfully empowered act. 

Now, two cases may occur. The mob may exist the city which 
the troops already are the troops may called upon remote 
point enforce the laws and restore order. These cases will considered 
separately. 

Case large city state tumult. armed mob exists. 
The civil authorities have endeavored suppress the disturbance, and are 
powerless so. The military are called upon. What are the proper 
precautions taken, and the proper movements made 

will presumed that there the city one brigade, consisting 
three regiments infantry, troop cavalry, and battery artillery. 

The commands are promptly assembled their respective armories fully 
armed and equipped. proper supply ammunition issued each 
command. the several armories the following dispositions will 
made. strong, armed guard should immediately placed the doors 
and front the building. mob collects outside, and threatens 
force its way in, the doors and windows should barricaded with any- 
thing that may hand (chairs, tables, benches, etc., will serve for this 
purpose), and proper force placed each opening repel any at- 
tack that may made. will, however, most cases unnecessary 
make such dispositions these, circumstances this kind the mob 
generally occupied some remote point. should also here remarked 
that adds much the esprit corps the soldiers, and also materially 
impresses mob undisciplined men, the troops are full uniform, 
provided that uniform serviceable one, should be. Everything 
should adjusted with the same precision the troops were going 
upon parade. White gloves should worn, the drum corps should 
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present, and the proper officers should mounted this last very im- 
portant, commanding officer foot has not that control his com- 
mand which has when mounted, cannot see his men, nor can they 
observe him understand his orders. The cavalry should also mounted 
and horses should provided for the battery artillery. other words 
the commands should equipped for the field. They will then 
proper condition fight, necessary 


The commands will concentrated some central point, which should 
selected somewhat remote from the scene disturbance. moving 
from the respective armories the place ‘‘rendezvous’’ the several 
commands should avoid any unnecessary noise excitement. possible 
they should reach the point which the brigade ordered assemble 
without coming into collision with any portion the mob. If, however, 
the passage any command obstructed and meets with armed resistance 
the command attacked should immediately halt and prepare force 
its way its destination. regiment infantry, should formed 
column companies divisions. line skirmishers should then 
sent forward from the leading company for the purpose driving the 
mob from its position. The skirmishers should approach near possi- 
ble the enemy’s line defenses, taking advantage any cover that 
may available, and should reply rapidly his fire. necessary the 
skirmish line can reinforced successive lines skirmishers. The 
firing should continue until the enemy’s fire entirely silenced, when 
charge may made upon his position with the object driving him from 
the streets. 

Unless protected barricades not probable that the mob will long 
withstand the fire from the skirmish line, and soon dispersed the 
regiment should proceed its destination. 

The cavalry and artillery should pursue somewhat similar tactics: that 
say, they should endeavor reach the point concentration quietly 
and without disturbance but the mob should block way and dis- 
pute their passage decisive measures should resorted to. 
other words, expected that the several commands the brigade will 
the the appointed hour, and they will there, 
peacefully they forcibly they must. 


necessary state that all cases the General command should 
detail particular battalion infantry proceed the armory the 
battery and escort the place formation the brigade. 
This force infantry will prevent the artillery, should suddenly at- 
tacked, from falling into the hands the mob, holding the mob 
check until the pieces can unlimbered and brought into action. soon 
this done and fire opened from three four pieces with canister, 
probable the artillery will able protect itself. The infantry can 
then moved the rear and act reserve. 


The several commands the brigade having arrived the place for- 
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mation ordered the General, should formed into three 
follows: the centre consisting the battery artillery and regiment 
infantry, and the right and left columns consisting the remaining 
regiments infantry the cavalry being assigned the weaker command. 

The infantry the centre column should formed column 
This formation known ‘‘the order preparatory for 
battle prepares the troops for rapid deployment, and enables them 
speedily deployed line battle. 

The infantry the right and left columns should formed column 
companies divisions full distance. This formation will enable them 
form line battle simple wheel the subdivisions the right 
left, the case may be, attacked flank. The centre column free 
from this danger, being protected the columns its flanks. 

The centre column should preceded advance-guard composed 
company well-disciplined troops selected from the regiment in- 
fantry assigned that column. The artillery should follow distance 
about three hundred yards column sections, the pieces leading, and 
each caisson with ammunition following immediately bebind its piece. 
The regiment infantry should bring the rear. placing the com- 
pany infantry advance-guard front the main column, will 
prevent any danger from surprise and should the mob encountered 
sooner than contemplated, the infantry the advance-guard will able 
hold check for few moments until the leading pieces artillery 
can unlimbered and loaded. 

moving towards the district occupied the mob, the three columns 
should proceed simultaneously parallel streets, within easy supporting 
distance each other the heads column should kept nearly 
possible abreast. They will thus arrive the scene disturbance together, 
and striking the mob different points, produce more decided effect. 
Communication between the three columns should constantly main- 
tained, and should one the columns resisted its march, the others 
should halt and reinforce necessary. Troops from the column not at- 
tacked would thus take the mob flank and demoralize it. the head 
each column should number workmen equipped with picks, axes, 
crowbars, and similar tools enable them speedily remove any obstruc- 
tions that may have been placed the road impede the march the 
troops. 

The march the three columns from the place formation the place 
called for the reason that has not for its simple gain ground, 


*The advisability forming the brigade into three columns attack is, 
course, somewhat dependent upon the case or- 
ganized the one question supposed be, which hasa system 
parallel streets leading towards the district occupied the mob, this forma- 
tion would considered preferable. The brigade may not sufficient 
strength admit its being divided, which case one two columns 
should 
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the case with ordinary march, but redch suitable position 
the field when battle may follow. executed the immediate neigh- 
borhood the enemy, and really under his observation. should there- 
fore characterized perfect order and great 

Upon arriving near the scene action strong line 
should deployed few hundred yards front each column, and 
portion the infantry the two flank columns should deployed line 
battle the ground admits such deployment. The skirmishers 
should move forward and endeavor clear the ground front the lines. 
the mob yields, the line battle and the main body the troops can 
follow. the mob holds the ground and resists force arms, the 
skirmishers should fire upon the mob, and availing themselves any shel- 
ter that may present itself, such trees, telegraph-poles, doorsteps, etc., 
endeavor silence the enemy’s fire. considered desirable the skir- 
mishers and advance-guard front the centre 
and fire may opened upon the mob with the artillery. The skirmish line 
can reinforced necessary successive lines skirmishers sent forward 


from the line battle. 

active street fighting the mounted officers should careful not 
expose themselves unnecessarily the enemy’s fire. The various move- 
ments the skirmish line, advance,’’ ‘‘the retreat,’’ should 
indicated the trumpet. The trumpeter should remain constantly 
the side the officer commanding the skirmish line and should sound 


the various calls under his immediate direction. 

the mob not behind barricades the artillery should use canister (can- 
ister being less destructive property than grape, solid shot, shell, and 
probably more effective for this purpose close range). the enemy 
protected defenses, may necessary use shell and solid shot dis- 
lodge him, 

The firing the skirmish line and the artillery, used, should con- 
tinued until the enemy’s fire silenced, when charge should made 
portion the infantry from the three columns, and the mob should 
driven the troops until entirely dispersed. 

should necessary, portion the reserves from the rear each 
column can brought into action and the line battle extended. 

The cavalry charging should follow the remnants the mob fora 
considerable distance, with the view preventing from again concen- 
trating. 

Upon the dispersion the mob the troops should disposed 
hold the ground. The dispositions that should made would, course, 
depend circumstances. necessary, barricades should thrown 
across the principal streets. The commanding ground the vicinity 
should occupied, but under circumstances should the troops sta- 


Dufour. 

The best method deploying skirmishers street toform the company, 
battalion line, and then deploy the numbers explained Par 358 
Tactics. 


tioned building where they can surrounded, such position 
wouid place them state siege the mob. 

Case When the troops are required toa distant place, remote 
city, controlled mob, the movements would somewhat similar upon 
arriving the ground, The following points should, however, care- 
fully considered 

The troops would, all probability, transported rail. They should 
thoroughly armed and equipped the previous case. The men 
should have their overcoats and blankets, and supplied with rations and 
ammunition. Transportation should furnished for the horses the 
cavalry, artillery, and mounted officers, general may said that 
the command should prepared for campaign, and able rely upon 
its own resources. This would make the men independent, comfortable, 
and capable enduring privation. The experience all wars demon- 
strates this fact, that the efficiency troops very greatly increased 
their being properly clothed and fed. 

moving troops rail through country likely hostile, great 
care and extraordinary precautions should taken. The possibility ac- 
the trains containing the main body the troops and the horses 
and baggage should carefully guarded against. 

special train consisting locomotive and one two cars should 
sent advance. company infantry under the command ex- 
perienced officer, and strong gang workmen, provided with tools, 
should sent with this train. The bridges should carefully examined, 
and when one crossed the advanced guard should halt and wait until the 
trains containing the main body the troops comeup. This plan ac- 
tion will prevent the possibility the bridge being burnt destroyed 
enemies lying ambush, and who may allow the advance-guard pass 
order between and the main columns. 

The several trains containing the main body the troops and the horses 
and baggage, etc., should keep close each other safety from acci- 
dent will permit. passing through towns where danger apprehended, 
strong advance-guard should sent front the trains. might also 
desirable have line troops march either side the cars, and 
make dispositions force passage repel attack. The trains should 
close each other they pass through the towns the route, and the 
men should not permitted have any communication with the inhab- 
itants. hardly necessary state that there should guard 
with the horses and baggage. rear-guard also required. 


passing through tunnels and defiles the utmost precaution necessary. 
body troops, taken unawares, such position, great danger 
being destroyed. Before passing through cut defile, the General 
should assure himself that the surrounding heights are not occupied 
they are, the enemy must driven from them before the trains are per- 
mitted enter the pass. 


tunnel should not entered until found entirely clear, and 


a 


Dec, 20, 


after the passage the advance-guard, one train only should pass through 
time. 

If,in passing through the country, should found that the entire popula- 
tion alarmed and opposed the passage the troops, one brigade should 
not attempt penetrate any farther, lest general uprising the popula- 
tion might occur, and the ‘‘line the troops from 
their supplies’’ being cut, the entire command might sur- 
rownded and captured. 

Such precautions these every capable General will observe. Their neg- 
lect has times caused disaster and ruin. 

Under circumstances should the trains run directly into the city 
which under control the such action would the highest 
degree imprudent, the mob would, all probability, waiting for the 
troops the depots, and attacking them while the cars, and unpre- 
pared for assult, great confusion and loss would result, indeed the en- 
tire command should fortunate enough escape rout. 

Upon nearing the city, the trains should close upon each other 
ceed with the utmost caution. Upon arriving within short march the 
city, near the suburbs, and possible where convenient roads lead into the 
town, the trains should halted, the troops including the artillery and 
cavalry, should disembarked from the cars, and the several commands 
formed. 

three parallel roads streets lead into the city, formation similar 
that pursued Case can followed with advantage. That say, 
the Brigade can formed three columns and enter the city three 
streets, the columns being within easy supporting distance each 
other. this plan not practicable (and the General can always decide 
this point, will have with him plan the city, showing the loca- 
tion the several streets, etc.), will obliged move one two 
columns. either case his command must preceded advance- 
guard, and strong gangs workmen, capable leveling any obstruc- 
tions that may met with. possible consisting small 
bodies men, should thrown out upon both flanks, their commanding 
officer being instructed notify the General soon the position the 
mob the city found. will thus enabled make his dispositions 
intelligently, and prepare for the attack. 

entering into the thickly built portion the city, may found 
that the houses either side the streets through which the troops must 
pass are occupied the mob, who begin firing the troops. such 
state affairs should found, the General must immediately halt his 
command, and detail certain portion clear the houses 
either side his way. Infantry only serviceable for this purpose, and 
the mob determined its resistance, severe fighting will have 
done. Ifthe houses are detached and standing alone, they should cap- 
tured surrounding them contiguous, and vigorously defended, 
passage may made from one the other breaking through the separa- 
ting walls, meeting the enemy hand hand, and compelling his submission. 
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case should the General move his command forward while ex- 
posed flank fire from the houses either side the street. this 
case the same rule applicable prescribed for the passage defiles, 
first, clear the enemy from the surrounding heights before entering 
the pass. violation this rule may lead serious results. 

The houses either side the streets being cleared, the General can 
make the same dispositions were applicable Case the mob should 
resist his progress front, the skirmishers that were deployed front 
the line battle should immediately open fire upon the enemy’s position, 
and protecting themselves cover much possible, endeavor 
silence his fire. this successful, charge may made upon him 
force. strong reserve should also kept the rear, which can 
moved any point that may threatened. 

After the mob has been dispersed the troops should boldly take posses- 
sion commanding position the town and await further developments. 
Under circumstances should the troops shut building where 
they can besieged and their base cut off. Experience 
has shown the folly such action. Troops without water and food are 
quickly overcome, and they should not placed position where such 
misfortune can occur. 

possible that the mob may reassemble great numbers and return 
attack the troops their position, with the intention driving them from 
the place, the position should once fortified throwing earthworks 
and barricades. the construction these defenses the workmen before 
referred will found great service. Barricades can construct- 
anything that may hand. Paving-stones, wagons, carts, furni- 
ture, bedding, etc., can used. The artillery should placed where 
will sweep the ground front the defenses. The troops should then 
calmly await the approach the mob, and upon its arrival within about 
one hundred yards, simultaneously pour upon fire that will destroy 
and prevent the possibility another attack. 

This fact should remembered, that general rule these cases 
display weakness hesitation the part the troops their com- 
manding officers will proportionately augment the courage and numbers 
the mob and incite acts violence. Bold and resolute action, when 
action necessary, will the end save much bloodshed and prevent great 
destruction property. 

should observed that the consideration this subject, one 
brigade troops only has been considered. Should found necessary 
employ more than one brigade, division may used advantageously. 
The general movements the troops, and the plan followed, 
will substantially the same whether brigade division employed, 
although the latter case the movements will more extended 
scale. strong display well-disciplined and skillfully-handled force 
will most instances sufficient itself suppress the mob. 


Philadelphia, Dec., 1878. 
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Contribution the Lithology Pennsylwania. 


the Physical and Chemical Characteristics Trap 
Point. Persifor Frazer, Jr. colored plate.) 


(Read before the American Philosophical Society, Dec. 20th, 1878.) 

thin vein trap intersects the chloritic rocks Williamson’s Point, 
the Susquehanna River Lancaster Co. Pennsylvania, and near the 
Maryland line. 

This trap dyke which cuts through the hard quartzose and chloritic rock 
Williamson’s Point peculiar its isolation from known rocks ig- 
neous origin the manner which foliated transversely its con- 
tact planes and its disappearing its under side feather edge. Its 
upper continuation now obscure from the denudation the rocks which 
intersects, but far can followed widens upward direc- 
tion, and the uneven facade rock against which appears gives the 
semblance being dislocated places, but this deception the judg- 
ment. 

The rocks are here twisted most extraordinary manner, and this 
twisting more remarkable just south the position the dyke. very 
fine specimen portion this vein, with both walls distinct and at- 
tached one side the rock which intersected, No. 1760 the col- 
lection the Geological Survey. 

examination this specimen will reveal the fact that the has 
not been exactly along planes lamination, but truncates the tops sev- 
eral waves into which the strata have -been forced. 

specimen this trap was obtained and reduced toa thin section, 
which representation seen under power 400 diameters and polar- 
ized light has been very faithfully made Mr. Faber. 

was not found expedient this drawing imitate exactly all the de- 
tails any one field view, but the more characteristic exponents the 
minute crystals were brought together from all parts the slide and sub- 
stituted for those less perfectly formed; due regard being had always the 
proportions which the several constituents the mass manifested them- 
selves. 

the centre the field large double, multiple, columnar crys- 
tal labradorite the bottom, and the middle which other smaller 
crystals are attached—whether accidentally contact off shoot 
the former case not certain. 

the upper left hand portion the field curious instance the split- 
ting labradorite may observed. was first thought that the ap- 
parent divergent curvature the two branches this crystal might 
optical delusion, and that reality two independent individuals were thus 
accidentally contact one extremity. Under higher powers than that 
here given, however, proved actual ramification the mass 
from one common stock like the growth twigs from the same branch. 

The other labradorite crystals will easily distinguished the eye, 


At 
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Thin section Trap from Point, 
Lancaster Co. Pa. 
Magnified 400 Diameters 
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and usual are characterized their tendency separate into two 
more parts, colored respectively light brown and pale blue. 

The four masses pyroxene are equally distinguishable the peculiar 
net work clefts which cover surfaces, which polarized light present 
usually one the tints here distributed among them. often the case 
when thin slide has been carefully and evenly made, that certain posi- 
tion the analyzer all the labradorite divides itself into its two character- 
istic colors depending upon the positions the optical axes pair 
ora séries the twins. With pyroxene different. The fragments, 
these traps least, rarely show definite crystalline form, andin any given 
position the analyzer there may found specimens exhibiting any 
the indefinitely large number gradations color between bright green 
and dark violet which accompany the rotation the analyzer through the 
angle which separates the projection their optical axes. 

Only single hexagonal section given the picture, but these figures 
are distributed, though not profusely, throughout the mass. This proba- 
bly minute column Apatite, and the low percentage Phosphoric 
Oxide the accompanying analysis sufficiently explains why these forms 
are comparatively rare. 

number these hexagonal forms having been examined, was found 
that when most symmetrical they exercised influence polarized light 
and were, therefore, sections perpendicular the optical axis hex- 
agonal crystal since the basal plane assumed this form. 

But where the hexagons were distorted, the frequent cases where 
they were covered film vitreous pyroxene labradorite, the ex- 
tinctions were more less irregular. 

One the quasi-hexagons measured 0.048 mm. between the parallel 
edges. 

The comparatively large rhombic figure all probability section 
calcite parallel one the planes the rhombohedron. Several these 
figures were measured and examined. One them was 0.11 millimeter 
the longer axis. The angles measured were 81° 03/ and 98° 36/ re- 
spectively. This crystal showed four positions maximum transparency, 
and four positions extinction alternating with each other distances 
45°* Another and the largest similar section which was measured showed 
longer axis equaled 0.25 mm. 


examination under the improved Fiiss’s microscope with magnify- 
ing power 275 diameters gave 


180° 


this case there was general extinction light during one revolu- 
tion with without the quartz prism. 


*The microgoniometer having been set zero when the Nicols were crossed, 
the succeeding positions extinction were very nearly 0°, and 270° 
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The modifications light few points seemed caused im- 
purities. 

small rhomb examined the Fiiss instrument, under magnifying 
power 275 diameters gave 


profusion small black specks distinguished the face this crystal 
which was apparently therefore not homogeneous. showed four ex- 
tinctions. 


third rhombus 275 diameters showed: 


173° 


Neither the above angles was perfect. 
This crystal also showed four extinctions. 


The ground mass composed minute objects, often stellate 
ture, among which are probably small columnar masses Rutile, the ti- 
tanic oxide the analysis suggests. They are exceedingly small and, ex- 
cept here and there, not indicate any definite order arrangement. 

This ground mass not certainly determined. The tufts are sometimes 
flat and frayed the ends like worn cloth. They polarize 
feebly within different shades brown. 


The following analysis this trap Dr. Genth. 


Herewith are presented, side side, average analyses Labradorite and 
Pyroxene both calculated from the data given the last edition 
System (Fifth Edition, The former based 
upon forty analyses and the latter eighteen analyses 
Pyroxene from eruptive rocks. 


| 


98.64 


the following table the percentage each constituent Dr. Genth’s 
analysis this trap doubled, and the result compared with column 
showing the sums the percentages the average Labradorite, and the 
average Pyroxene 


Double Per- 


Pyroxene. 
Iron Sesqui-oxide (Fe,O,). ..... 7.60 
Ferrous Oxide (FeO) 8.30 14.88 
Magnesia Oxide (MgO) 14.81 15.76 
198.75 


ticulars, which the same saying that the composition the rock 
very nearly what the chemical analysis mixture one molecule 
Labradorite and one molecule Pyroxene would show. 

Report Progress number similar traps were discussed 
and analyses given; amongst others one West Rock,’’ Connec- 
ticut, and one from Beeler’s farm, York County. 

The composition the former, like the one here considered, agreed more 
nearly with distribution Labradorite and Pyroxene molecules the 
proportion one while the trap corresponded more nearly 
with the mixture two molecules Labradorite with one Pyroxene. 


Second Geol. Survey Penna, 
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the present case tables were made the basis L+P, 
and but none agreed closely the two first made and presented 
above. 

should mentioned slight error due the counting all 
the oxide and phosphoric oxide part the silicic oxide, neg- 
lecting the same time make the necessary allowance for the quanti- 
valential and atom-weight differences, but the amount these substances 
was small that the error will entirely inappreciable. And besides, 
even this small error will avoided the considerations presented below. 

The same true the method here followed, which simply com- 
pare the ascertained percentages the compounds instead reducing the 
analysis percentage weight the elements and striking balance be- 
tween the electro-negative and the electro-positive elements. This latter 
method much more exact but too delicate and better for the pur- 
pose than the rough and ready system here followed. comparison the 
same bodies given above their percentage values would follows 


will observed that the theoretical composition requires more Alumina 
and Lime than are given the analysis. The alkalies are about the same 
both, for there little less soda and little more potash the rock, 
which contains also more iron both and protoxide. 

Manganese too small consider, also the slight difference the 
per cent. Magnesia. 

The analysis thus considered tells that the actual composition the 
rock, though near labradorite and pyroxene, not quite that, being 
slightly deficient alumina and lime (Labradorite), while the excess 
the two oxides iron remind that are not forget one the most 
generally distributed constituents these traps—e. magnetite though 
really under the microscope this mineral not all prominent. 

The study the microscopic section having led the suspicion cal- 


stands for one molecule Labradorite. stands for one molecule Py- 

Including TiO, and 

Ignition. 
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cite the rock, great number specimens were tested for effervescence, 
and all showed prominent degree. the above analysis Dr. 
Genth gave carbonic oxide, writes: The rock full 
cracks and these are lined with minute quantity calcite. The portion 
which sent you the analysis was nearly possible selected from 
that which did not show this coating. some the ‘Igni- 

clear from the position these calcite crystals that they cannot all 
due infiltrated solutions calcium carbonate through cracks the 
rock, because the individual crystals are isolated from each other. 

Their occurrence peculiar and will the subject future study. 

Three separate determinations ignition were 3.65, 3.40, and 3.88 
(average 3.64). 

Annexed the analysis, resolved into the ultimate constituents the 
rock (including out the ignition for 


Acid 
54.72 


Considering this collection atoms united into molecules which 
the oxygen performs partly linking and partly saturating function, 
may discover something the probable kinds silicates contained.* 

The chemical units into which this analysis resolved below represent 
the amount bond satisfying work which each atom performs, that the 
total amount might with propriety considered the quantity molecule 
constructing work performed. calculated considering the num- 
ber atoms each element present, multiplied the quantivalence 


this subject see Report 1876, pp. 115 124, 
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the element. Thus monad atom having but one bond affinity, exerts 
unit constructive work the molecule.* 

The percentage weight each the compound divided its 
atomic weight and this quotient multiplied the valence the element 
will constitute what here given the number its chemical units. 

Calling the atomic weight the element, the percentage weight, 
the valance, and the number atoms; have 


Subjoined the table 
CHEMICAL 
Acid. 
2.456 
Total chemical units 6.288 
Excess acid over basic units................ 
4.912 


the bonds oxygen must equal number the bonds those 
elements which the oxygen links saturates, must assumed that the 
sum the bonds the acid and basic atoms must equal the number 
bonds the oxygen. This last remainder, therefore, gives the amount 
oxygen the compound employed exclusively linking function, 
while the between the number acid and basic atoms 
equals the number chemical units oxygen which are 
employed saturating the acid bonds excess, 

Reduced percentage the rock question— 


the rock there are 44.34 
which the saturating oxygen 


must distinctly understood here that these expressions not give 
the total (chemical) energy the compound, which, however, could ob- 
tained adding together the product these units molecule building 
multiplied each the force necessary disrupt its 


These represent the rock— 


interesting note conclusion that the rational formula calcu- 
lated for labradorite according the modern chemical system and which 
regards this mineral one the para-silicates 

(Cait 

This might viewed ortho- and mono-meta-silicate* which 
there are two molecules the radical (SiO,) and one (SiO,). the 
the atoms employed saturating alone, and the pro- 
portion which this bears the total amount oxygen both radicals 
evidently 

Pyroxene all the silica present mono-meta acid. 

mixture containing exactly one molecule each Labradorite and 


Pyroxene, there would then 
Mono-meta- 


Acid, silicic Acid. 


That is, the number molecules Ortho- and acid 
would equal, the weight the latter were above sup- 
ed 


posed, 22.67 the rock, that the latter would such mixture, 
27.17 which very nearly that actually given. 


the Total Solar Juiy 29th, 1878. 


(Read before the American Philosophical Society, Nov. 15th, 1878.) 


The purpose the present paper put record the Proceedings 
the Society some account the observations made certain its 
members upon the total solar eclipse the 29th July, 1878. 

The expedition was organized June, Professor Henry Draper 
New York, out compliment whom, his associates named the 
Draper Eclipse Expedition. The party consisted Dr. Draper Direc- 
tor, with Mrs. Draper assistant, who were charge the photographic 
and photospectroscopic work, also the observations with the slitless 
spectroscope President Morton, Hoboken, whom was confided 
the general observations, well those with the polariscope and pocket 
spectroscope Dr. Thomas Edison, Menlo Park, who was 
use his newly invented tasimeter. order determine whether was 


*See Tables for the determination Frazer, 1874. 
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possible measure the heat the corona; and myself, who was ob- 
serve with the analyzing spectroscope with the especial object ascer- 
taining the presence either bright dark (Fraunhofer) lines the 
spectrum the corona. 

Rawlins, Wyoming Territory, had been selected the Director the 
observing station, because while was near the central line totality, 
was also easily accessible, being the Union Pacific Railroad, was place 
some size, having eight nine hundred inhabitants, and was the loca- 
tion the railroad repair shops the Laramie division, that case 
need, assistance constructing repairing our instruments could had. 
Moreover, had bountiful supply excellent water brought pipes 
from the neighboring Cherokee mountain, which being granite, yielded 
vious experience that region country too, had assured Dr. Draper 
that the air there was dry, and hence that the chances clear weather 
the day the eclipse were very considerable. 

The expedition left New York the evening the 13th July and, 
resting the way Chicago for day, reached Rawlins mid-night 
the 18th. The apparatus and material, which had been sent ex- 
press advance, had already arrived and apparently good order, 
though weighed nearly After day’s reconnoitering, plans 
were perfected and arrangements made for the construction temporary 
observatory which shelter the larger instruments. excellent site 
was selected Dr. Draper, protected great measure from the strong 
winds from the west which times sweep over those mountain plains. 
this building the telespectroscopes were erected, portion being 
converted into photographic dark room, and supplied with running 
water from the hydrant. The location this observatory was determined 
ton. Its altitude above the sea level was 6,732 feet. The tasimeter tele- 
scope Dr. Edison was erected adjoining building, facing the west 
and about ten fifteen feet distant. 

The ten days time which had been allowed for completing the pre- 
parations was found nonetoo much. large portion every 
day and most the night, some all the party were engaged ad- 

justment the instruments, practice with them, determining posi- 
tions photographic work, the numberless details necessary 
success. the night the 24th, were joined the English astro- 
nomer, Norman Lockyer, and also Professor James 
Watson, the University Michigan. Mr. Lockyer’s work being mostly 
photographic, was efficiently aided Mr. Silvis, the owner 
photographic car traveling over the Union Pacific Railroad, which chanced 
that time Rawlins. Mr. only most generously placed 
himself and his car Mr. Lockyer’s disposal for any experimental pur- 
poses entirely free expense, but the day the eclipse, allowed 
him take the Separation, about thirteen miles distant, assisted 
him observing, and returned with him Rawlins the same evening. 
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The day the eclipse was all that could desired. The sky was 
almost without cloud throughout, and the dew point was found 
least 34° below the temperature the air. The entire programme 
observations was carried out had been arranged, and with singularly 
good fortune. ‘‘The results summarized Dr. Draper, 
the spectrum the corona was photographed and shown 
the same character that the sun and not due special incan- 
descent gas 2d, fine photograph the corona was obtained. extending 
some parts height more than twenty minutes arcathat is, 
more than 500,000 miles 3d, the Fraunhofer dark lines were observed 
both Professors Barker and Morton the corona; 4th, the polarization 
was shown Professor Morton such would answer reflected 
solar light; and 5th, Mr. Edison found that the heat the corona was 
send the index beam light entirely off the scale the gal- 
these results seem very considerable importance, 
appears desirable give the various methods observation somewhat 
more detail, adopting for the purpose far possible the language 
the observers themselves, given their several reports. 


PHOTOGRAPHIC AND PHOTOTELESPECTROSCOPIC OBSERVATIONS. 
Fig. Ll. 


The instruments which were used 
Dr. Draper his photographic 
and phototelespectroscopic obser- 
mounting, with spring governor 
driving clock, loaned Professor 
Pickering, Director Harvard Ob- 
servatory. 2d. telescope five 
and quarter inches aperture and 
seventy-eight inches focal length, 
furnished with lens specially cor- 
rected for photography, Alvan 
Clark Sons. 3d. quadruple 
achromatic objective six inches 
aperture and twenty-one inches 
focal length, loaned Messrs. 
this lens was attached Rutherford 
diffraction grating nearly twoinches 
square, ruled speculum metal. 
This arrangement (Fig. 1.) with its 
plate holders, will desig- 
nated 
Besides these there was grating 
spectroscope, eye slitless prism 
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spectroscope, with two inch telescope, and finally full set chemicals 
for Anthony’s lightning collodion process, which fully 
three times quicker than any other 

arrangement the phototelespectroscope requires farther descrip- 
tion, for success the work was intended do, viz., photographing 
the diffraction spectrum the corona, was difficult and the opinion 
many friends order have every chance success 
necessary procure lens large aperture and the shortest attain. 
able fucal length, and have grating the largest size adjusted such 
way utilize the beam light the best advantage. Moreover, the 
apparatus must mounted equatorially and driven clockwork that 
the exposure may last the whole time totality and the photographic 
work must done the most sensitive wet process. After some 
ments during the summer 1877 and the spring 1878, the following 
form was adopted. 

lens being six inches aperture and twenty-one inches focal 
length, gave image the sun less than one-quarter inch dia- 
meter and extreme brilliancy. Before the beam light from the lens 
reached focus was intercepted the Rutherford grating set angle 
sixty degrees. This threw the beam one side and produced there 
three images—a central one the sun and either side spectrum 
these were received three separate sensitive plates. One these 
spectra was dispersed twice much the other, that is, gave photo- 
graph twice long. This last photograph was actually about two inches 
long the actinic If, now, the light the corona was from in- 
gas giving bright lines which lay the actinic region the 
spectrum, should have procured ring-shaped images, one ring for each 
bright line. other hand, the light the corona arose from in- 
candescent solid liquid bodies, was reflected light from the sun was 
certain obtain long band photograph answering the actinic 
region the spectrum. the light was partly from gas and partly from 
reflected sunlight result partly rings and partly band would have 
appeared, 

after the totality was over and developing the photo- 
graphs, found that the spectrum photographs were continuous bands 
without the least trace aring. not surprised this result, 
cause during the totality had the opportunity studying the corona 
through telescope arranged substantially the same way the photo- 
telespectroscope and saw sign ring. 

plain photograph the corona taken with large equatorial 
this occasion shows that the corona not arranged centrally with regard 
the sun. The great mass the matter lies the plane the ecliptic 
but not equally distributed. the eye extended about degree and 
half from the sun toward the west, while was scarcely degree length 
toward the east. The mass meteors, such the construction the 
corona, therefore probably arranged elliptical form round the sun. 

general conclusion that follows from these results that 
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this occasion have ascertained the nature the corona, viz: 
shines light reflected from the sun cloud meteors surrounding 
that luminary, and that former occasions has been infiltrated with 
materials thrown from the chromosphere, notably with the 1474 matter 
and hydrogen. the chromosphere now quiescent this infiltration has 
taken place scarcely perceptible degree recently. This explanation 
the nature the corona reconciles itself well with many facts that have 
been difficult explain, such the low pressure the surface the sun, 
that gains thereby additional 
TASIMETRIC OBSERVATIONS. 


this eclipse the first which any attempt has been made measure 
the heat the solar corona, Dr. Edison’s report Dr. Draper this sub- 
ject here quoted full. says: 

The instrument which used Rawlins, Wyoming, during the solar 
eclipse July 29th, 1878, for the purpose measuring the heat the 
sun’s corona, was devised time only before that event, and 
the time was give thorough test was desirable 
ascertain its full and characteristics. 

instrument have named the tasimeter, from the Greek words, 
extension, and measure, because primarily the effect 
measure extension any kind. The form instrument which used 
shown the annexed wood cut (Fig. 


this instrument was used Thomson’s reflecting galvanometer 
tripod, having resistance three-fourths ohm. The galvanom- 
eter was placed the bridge wire Wheatstone balance, two the 
branches which had constant resistances ten ohms each, while the 
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other two one had constant three ohms, and the other contained the 
tasimeter which was adjusted means the screw three ohms. When 
thus balanced, the strip vuleanized rubber (seen Fig. 3), placed 
between the fixed point and the carbon button was exposed heat 
from any source, expanded, placing pressure upon the carbon button, 
decreasing this way its resistance and destroying the balance thus allow- 
ing current pass through the bridge wire containing the galvanometer, 
the amount this current course being the expansion 
the rubber and the strength the battery. 

form instrument here described was finished only two days 
before leaving for the west; hence, was unable test it. However, 
set upon arrival Rawlins, but found that very difficult 
matter balance delicate instrument asa reflecting galvanometer 
with one cell battery, through such small fact, did not 
succeed balancing all the usual way. Nor could balanced 
any way until devised method which may designate fractional 
balancing,’ when became very easy accomplish the result and also 
increase the effect using two cells place single one. This device 


consisted rheostat formed two rows pins. The rows were about 
inch apart. wire was connected from pin one row 
pin the other row and on, that the current had pass through 
the whole length the wire, which was No. gauge and four feet 
This was used shunt around the galvanometer. copper wire con- 
necting all the pins one row served reduce the resistance zero. 
When the galvanometer was thus very feeble current passed 
through it. the spot light was not zero was brought there 
either increasing decreasing the pressure upon the vulcanite the tasi- 
meter the adjusting nut. When thus brought zero the copper wire 
the shunt rheostat was taken off one pin, thus increasing the resist- 
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ance the shunt perhaps one-fiftieth The spot light was 
generally deflected nearly off the scale. The light was again brought 
zero varying the resistance the tasimeter, and another one-half 
inch wire included the shunt, another deflection and another balance 
was obtained the tasimeter. Thus gradually increasing the delicacy 
the galvanometer increasing the resistance the shunt and balancing 
every increase, the whole the current was allowed pass through 
the galvanometer and the shunt taken When this point was reached 
the damping magnet director was close proximity the case the 
galvanometer. increase its delicacy the fullest extent became 
necessary raise the director the top the rod. This was done 
raising cautiously quarter inch ata time, bringing the spot 
light zero each time the tasimeter. 

order form some idea the delicacy the apparatus when thus 
adjusted, preliminary experiment was made the evening the 27th, 
with the star Arcturus. The tasimeter attached the telescope, the 
image the star was brought the vulcanized rubber. The spot 
light from the galvanometer moved the side heat. After some minor 
adjustments, five uniform and successive deflections were obtained with 
the instrument, the light the star was allowed fall the vuleanite 
produce the deflection, was off allow return zero. 

was this condition when the eclipse occurred. The tasimeter 
was placed double tin case, with water the temperature the air 
between the walls. This case was secured Dollond telescope four 
inches aperture. eye piece was used. the moment totality the 
spot light was slowly passing towards cold. When withdrew tin 
screen and allowed the edge the luminous corona fall upon the rubber, 
the spot light stopped, went gradually off the scale towards heat, its 
velocity accelerating approached the end. The time required for the 
light leave the scale was from four five 

the screen and endeavored bring the light back zero, 
but was unsuccessful. Had known that the heat was great should 
have used platinum strip place the vulcanite, and decreased the deli- 
cacy the galvanometer the approach the damping magnet. 

would then doubtless have getting two more read- 
ings, and afterwards comparison with bodies known temperature 
would have obtained near approach the temperature the sun’s 

TELESPECTROSCOPIC OBSERVATIONS. 

own results, obtained with analyzing spectroscope attached the 
telescope, seem almost unique this eclipse. This fact must 
apology, needed, for introducing here such length, the facts 
the case contained report. 

The instruments and apparatus used the observations were loaned for 
the purpose from the physical cabinet the University Pennsylvania. 
They consisted (1) equatorially mounted achromatic telescope 
four inches aperture made Jones London (2) direct vision astronom- 
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ical spectroscope Merz Munich; (3) second direct vision spectro- 
scope Hoffmann Paris and (4) pocket spectroscope Geo. Wale 
Co. Beside this spectroscopic outfit, second four-inch achromatic tele 
scope Dollond was taken for use with the tasimeter Dr. Edison, and 
Savart, Senarmont, and Arago polariscope, for determining the 
polarization the corona. The Merz spectroscope above mentioned 
described the Philosophical xli., Feb., 1871. 
provided with two compound direct vision prisms, which one both can 
used pleasure, each consisting five single prisms, two flint glass 
with refracting angle 84°, and three crown; one these having 
refracting angle 84°, the others dispersive power each 
these compound prisms about equal that two equilateral prisms 
flint glass. The instrument has collimating and observing tele- 
scope, each furnished with object glass two-thirds inch aper- 
ture and four inches focal length. The prism-tube attached the 
collimator two centres, giving lateral motion about passing 
through these centres, which constitutes axis parallel the slit. The 
observing telescope similarly attached the tube carrying the prism. 
These motions serve alter the incidence the rays upon the surface 
the prism, and also bring any special part the spectrum into the mid- 
dle the field. The observing telescope provided with eye- 
piece equivalent focal length one inch, and also with needle 
micrometer, having eye-piece one-half inch focus. The graduations 
upon this micrometer are strongly cut, enabling the positions and the dis- 
tances the lines measured with easily read even faint light. 
The spectroscope was firmly attached tie draw tube the equatorial 
telescope means open frame made Zentmayer, that the posi- 
tion the image with reference the slit could readily observed. 

The time from the date our arrival Rawlins until the eclipse, was 
setting the instruments, getting them into adjustment, 
and practice with them. was found that with only one the com- 
pound prisms the Merz spectroscope, the slit being placed radially, 
was easy observe the lines and reversed the chromosphere, and 
also the bright line D,. the morning the day the eclipse, the 
solar edge was examined for protuberances, order locate them ad- 
vance totality. But single one was noticed, this being the south- 
western edge the the time first contact approached, the 
was removed and paper screen was attached the draw- 
tube, image the sun being formed this screen means the 
eye-piece thus enabling the time this contact approximately de- 
termined and the subsequent progress the eclipse conveniently 
observed. spots were seen under these circumstances, though this 
could hardly have been expected since the solar image was small, 
scarcely three inches diameter, unless the spots were large size. 
the time second contact drew near, the spectroscope was replaced upon 
the equatorial. Since you deemed importance pay special attention 
the oxygen lines the vicinity the micrometer this instrument 


was, your suggestion, adjusted that one its needle-points rested 
the hydrogen line and the other the line After the 
last ray sunlight had disappeared, took few seconds the precious 
time observe the eclipse with the eye. The moon appeared in- 
tensely black, surrounded pinkish halo, extending about two-fifths 
lunar diameter from the limb, and occupying the entire circumfer- 
ence. points this halo was expanded into radial streamers, one 
which had parallel sides with deeply indented swallow-tailed end, ex- 
tending the sun and apparently lying the ecliptic the other 
appeared single, was the eastern edge, and was inclined twenty degrees 
more the north the ecliptic. The former these was 
traced distance about lunar diameter and half from the edge, the 
latter somewhat less distance. structure could seen the halo, 
but the streamers traces parallel rays appeared present. The 
amount light emitted the corona was surprise me. Preparations 
had been made for using artificial light for reading the circles, but this was 
found all necessary. The amount light seemed nearly 
quite equal that given the moon when ten daysold. 
were scen with the naked eye; nor were any streamers observed, other 
than those already described. glance the eclipsed sun was then taken 
through the finder the The magnifying power being low, 
the corona presented much the same appearance the naked but 
the streamers showed much more distinct evidences radiated structure 
and pale rosy protuberance was observed the south-western edge 
the dark disk. This was undoubtedly the same prominence which was 
observed previous totality. 

Turning attention now the spectroscope, upon the slit which 
the coronal image had already been brought means the finder, the 
slit being placed radially, the first glance through the instrument showed 
bright, but absolutely continuous spectrum. The region under 
examination was course that portion the spectrum which had been 
placed before totality between the the micrometer. Totally 
unprepared for unexpected result, moved the observing telescope 
bring the green portion the spectrum into the field, expecting cer- 
tainly see 1474 and the appearance this line determine whether 
instrument was out adjustment and were, adjust again. 
But bright line was there; the green region appeared continuous 
the blue. then gradually closed the slit—which had been previously ad- 
justed the solar spectrum that the line appeared nebulous its 
edges—thinking that might this way improve the definition, but with 
better bright lines could seen. great surprise, 
however, when the slit was thus narrowed, the region which was then 
under examination, that extending from appeared filled with dark 
lines the brighter background, these dark lines being readily recognized 
from their general appearance the solar lines Fraunhofer. Still intent 
getting bright lines, opened again gradually, moved the observ- 
ing telescope over the entire length the spectrum from red violet, re- 
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peating the operation three times and varying the width the slit from 
time time each region but not single bright line could detected. 
then requested you come and take glance through spectroscope, 
had been previously agreed saying that although could see dark lines 
and continuous spectrum, was unable detect single bright line, and 
knew not what make it. You were then looking the eclipse through 
your ingenious little telespectroscope two inches aperture. You came 
instrument, looked the spectrum, moved the observing telescope 
over its whole length and remarked that the results spectroscope 
agreed entirely with those yours, and that both the spectrum appeared 
continuous, showing bright lines whatever. 

mind being thus relieved, took place again the spectroscope, 
and this time, placing the slit tangential the moon’s limb, moved the 
observing telescope from end end the spectrum, opening and closing 
the slit but the spectrum appeared continuous before. 
Again the image was adjusted that the slit was once more radial; and 
this time still different portion the corona. examining again 
the spectrum, bright lines appeared, except once for instant, when 
the slit passed over the small chromospheric prominence already noticed. 
Warned Mrs, Draper’s clear and counting that the precious 165 
seconds had two-thirds gone, decided devote the time still remaining 
more careful observation the dark Fraunhofer lines. Now, for the 
first time, udjusted the width the slit and its position the corona 
with more care, observed that these lines did not pass clear across the 
field, but were length corresponding the width the coronal 
image the slit. the base the spectrum, which corresponded 
the base the corona, they appeared bright and sharp certainly quite 
much the light the moon similarly condensed though the con- 
tinuous spectrum which formed their background was relatively brighter 
than moonlight. There was difficulty identifying them Fraunhofer 
lines from their general appearance and position but some them could 
identified beyond question. Such were and which were especially 
distinct, and which were considerably less They faded gradu- 
ally out from the base the spectrum upward, appearing end where 
the continuous spectrum the corona was limited above. While thus 
employed, flash sunlight told that totality had ended and that the 
solar eclipse 1878 was over. 

discussing the results the observations which have 
now been detailed, am, the first place, quite loss account for the 
fact that bright lines were seen me, notwithstanding the persistent 
efforts made get them. The observe them can accounted 
for, would seem, only the ground that with the dispersive power 
employed, the bright lines were too seen the much brighter 
background the continuous spectrum. 

The lessons drawn from these spectroscopic observations appear 
few and simple. The absence bright lines, least any which 


| 
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were all brilliant, proves clearly the absence the solar coronal region 
any considerable mass incandescent gas vapor; which shining 
its own light would course give bright line spectrum. The presence 
Fraunhofer lines the coronal spectrum shows conclusively the pres- 
ence reflected sunlight the light the corona and goes establish 
the theory long ago suggested, that masses meteoric matter raining 
down upon the solar surface from all directions, reflected the light 
the sun and were therefore the essential cause the coronal phenomena. 
And, finally, the fact the increased brightness the continuous spec- 
trum, compared with the intensity the dark lines Fraunhofer, goes 
strengthen the probability that there still other light the corona 
which comes from the incandescent liquid solid matter these 
incandescent meteoric masses. These conclusions, deduced very simply 
from own spectroscopic results, agree completely, happy find, 
with those drawn from your most excellent photographs, well from 
the ingenious heat-measurements Dr. Edison and the polariscopic deter- 
minations Dr. Morton. 


GENERAL CONCLUSION. 


The general conclusion then, arrived the observations our party 
upon this eclipse—a conclusion which all the results point with singu- 
lar unanimity—is that the solar corona consists mass meteoric 
bodies falling from space upon the solar surface, which meteors 
being intensely heated the resistance encountered their enor- 
mous velocity, well radiation from the sun, become highly 
luminous, and emit light which gives continuous spectrum. More- 
over, this mass incandescent meteors shown not equally 
extended all directions around the sun, but appears ellip- 
soidal least spheroidal form. That the larger part the coronal 
light comes from the incandescence these meteors, there can apparently, 
but little doubt. But considerable portion appears have quite 
distinct origin, and due the reflection solar light these solid 
liquid masses. Hence the appearance the dark solar Fraunhofer 
lines the spectrum. third, and this eclipse extremely small 
portion the light the corona, would seem due incandescent 
gaseous matter, either injected into from below, produced from the 
meteoric masses themselves the intense heat. This portion which 
gives the bright line spectrum, feeble this eclipse was strong 
previous ones. the material composing this gas, there yet, would 
appear, indication. 

From what has now been narrated, must conceded that the Draper 
Eclipse Expedition was singularly and exceptionally fortunate. small 
part this good fortune due, believe, the courtesy and liberality 
the railroad and express companies over whose either the party 
their instruments traveled. desire mention especially, this con- 
nection, Thos. Scott and Mr. Frank Thomson, the Pennsylvania 
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Railroad Mr. Henry and Mr. Sykes, the North- 
western Railroad Mr. Sidney Dillon and Mr. Jay Gould, the Union 
Pacific Railroad Mr. William Fargo, the American Express Com- 
pany Mr. Frederic Lovejoy, Adams’ Express Company, and the Super- 
intendent the Union Pacific Express Company. The cordial appre- 
ciation these gentlemen the fact that the work which were en- 
gaged was one purely scientific character, and such was one which 
every reasonable facility should furnished, was gratifying 
was honorable them. fail exact justice were omit 
mention the service rendered Mr. Dickey, the Superintendent 
the Union Pacific Mr. Dickenson, Superintendent the 
Laramie Division; Mr. Galbraith, Superintendent the Repair Shops 
Rawlins Major Thornburgh, Commanding Officer Fort Fred Steele, 
with Capt. Bisbee and Surgeon Witt, his associates the service 
Mr. Lawrence Hayes, the Railroad Hotel, and Mr. Silvis, 
the photographic the citizens says Dr. Draper, ‘‘it 
only necessary say that never even put the lock the door the 
observatory, and thing was disturbed misplaced during our ten 
days residence, though had many 

The agreeable party, the pleasant surroundings, the charming weather, 
the kindness friends, and above all, the capital success the observa- 
tions, make the Draper Eclipse Expedition exceedingly pleasant 
memory 


Notes series Analyses the Limestone Rocks Cumber- 
land County, Pa., made Messrs. Hartshorne and Hartranft the 
Lesley, State Geologist. 


(Read before the American Philosophical Society, October 18th, 1878.) 


meeting the American Philosophical Society, Dec. 20, 1877, 
described the progress elaborate investigation which had instituted 
for the purpose determining whether not any fixed rational order 
deposition could observed our Lower Silurian, Siluro-Cambrian 
Magnesian Formation (No. IT). 

selected fine exposure made the rock cut the Northern Central 
Railroad, the west bank the Susquehanna river, opposite Harrisburg, 
where consecutive series the beds, all conformable and all dipping 
regularly about 30° the southward, afforded good opportunity for col- 
lecting two sets specimens for analysis, one the bottom and the other 
the top the and great care was taken survey the cut, mark the 
beds (from 115) and range the specimens two parallel series 
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that any lack homogeneousness any bed might detected analy- 
ses two specimens taken from places the edge the bed from 
feet apart, according the depth the cut, and sumetimes the se- 


lection third and intermediate specimen, many the analyses indi- 
vidual specimens being also repeated. 

The investigation was continued throughout the winter Mr. Henry 
Hartshorne, and completed during the summer Mr. and 
now find myself able bring some the results the notice the Society 
the form tables, (1) analyses, and (2) averages. future 
time will able carry the discussion averages still further, and 
can then venture base upon them some hypothetical conclusions great 
interest geologists who occupy themselves with the problem the 
genesis our limestone deposits. 

gives the whole series made but includes only the 
determinations Carbonate Lime, Carbonate Magnesia, and Insolu- 
ble omitting the determinations oxide iron, alumina, sul- 


phur, and carbon. 
This table shows the eye, without need diagram, the remarkable 
alternations limestone beds with dolomitoid beds throughout the series. 


TABLE 


Analyses specimens taken from railroad cuttings opposite Harrisburg 
two series: one grade the other near the top the cut. 


when the analysis was repeated, with slight difference, the average 
given; but the instances this are few. 


LIME CARB. MAGNESIA CARB, MATTER. 


Top. Grade, Top. Grade. Top. 
57.10 36.80 38.25 4.60 4.00 
(a) 89.90 92.00 4.00 5.70 4.10 
£3.90 97.05 1.80 1.85 3.80 1.40 
96.40 97.20 1.40 0.70 1.90 2.10 
95.50 97.60 1.40 1.30 1.50 1.10 
87.10 87.40 3.60 3.70 9.70 9.10 
(c)8 82.30 87.45 14.50 7.50 8.10 3.90 
68.3 67.60 24.80 27.00 5.50 5.40 
97.60 96.70 1.80 1.30 1.00 2.20 
66.00 75.80 32.40 19.85 1.60 2.50 
96.80 97.20 2.30 1.85 1.20 1.40 
95.85 83.70 2.40 11.85 1.80 3.40 
92.75 97.30 4.45 1.00 3.40 1.80 
(a) (3b) (67.20) (66 (3.20) (4.10) (26.60) (25.30) 
(flint 6.50 9.30 0.80 0.30 90.80 89.90 
Dup. (1) 72.15 21.70 6.30 
(d) (9) 63.60 30.85 5.10 
(e) Calcite (9) 88.70 88.60 0.80 0.90 10.40 
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97.80 97.10 1.30 2.00 1.10 1.20 
97.60 [60.20] 1.10 [5.90] 
97.00 93.50 4.30 1.40 2.00 
65.30 62.30 30.80 3.50 3.00 
96.40 98.70 2.90 0.80 0.7 0.50 

94.8 93.1 1.6 4.8 
68.9 68.9 28.8 23.6 6.3 

| 

(j) 81.25 94.15 6.65 215 4.0 
65.0 29.1 $1.4 5.4 5.4 
61.0 64.30 27:7 10.9 10.3 
96.7 1.0 1.7 1.8 

73.3 71.9 12.4 15.5 12.4 10.4 

97.6 1.5 1.2 1.1 1.5 
75.20 67.25 18.90 25.65 4.7 5.9 
82.9 18.5 16.9 2.7 4.2 

91.0 89.0 5.4 5.8 3.6 

79.7 82.9 16.9 12.3 2.9 2.8 
89.7 98.7 1.6 1.6 0.3 

61.5 56.3 33.6 37.2 4.7 6.1 

55.6 57.15 35.0 6.9 6.5 
(m)45 96.2 [96.2] [2.0] [2.4] 
68.4 29.5 27.1 6.4 3.6 
(n) 57.8 66.2 33.2 26.9 
60.4 62.0 32.1 31.7 5.8 5.1 
92.9 95.7 3.2 3.0 1.7 
61.4 68.9 31.9 23.7 5.3 
81.1 88.7 10.0 7.0 4.7 3.4 
98.2 1.2 1.2 0.7 
79.8 10.8 13.4 8.6 6.9 


(/) Upper specimen evidently abnormal; bed non-homogenous. 

(g) Calcite 87.7 10.4 

(h) (flinty the upper part ?). 

(magnesian the upper part.) 

(j) Abnormal (magnesian the upper part). 

(flinty the upper part). 

Upper part more magnesian, This balances 49. 

(m) needful the averages suppose these brackets. But they are absent 
from the 

Upper part less This balances 44, 
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(p, Local, extra quantity magnesia lower specimen. 
Excessive amount magnesia lower specimen. 


Abnormal flint lower specimen. 
Abnormal amount flint upper specimen. 
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Without discussing detail, present, this instructive table, several 
things are evident glance, viz: that 


Alternate strata limestone and dolomite make the mass. 
The dolomite layers carry the most insoluble materials, rule. 


Specimens taken from the top and bottom the cut (thirty feet apart, 
less) differ sometimes notably from one another specimens taken 
from different beds but, rule, each layer nearly homogenous, far 
two three analyses can show such rule. 


Not one the so-called dolomite layers has enough carbonate 
magnesia make true lithological dolomite. They are all merely 
more less magnesian limestones. 


Carbonate magnesia not absent from any bed the whole 
series but extensive range (such from No. No. 115), out 
thirty-two beds twelve show less than two per cent., three show less than 
three per cent., and one goes four and six-tenths per cent. The re- 
maining sixteen beds, alternating with other sixteen with great regularity, 
carry from thirty-six fourteen per cent., nine them ranging between 
thirty-six and thirty, five between thirty and twenty-five, sinking 
seventeen, one fourteen per cent. 


The alternation these thirty-two beds may represented the eye 


Per cent. 


Mag. Nos. Beds selected from the Series. 


and over. 


98.2 
64.4 
94.7 
80.2 
98.2 
94.8 
73.1 
| | 
98.1 
64.6 
95.1 
= 
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cent. 
Carb. Mag. 


Nos. Beds selected from the Series. 


especially remarkable that few the beds occupy intermedi- 
ate position, chemically considered, between nearly fixed extreme limits 
lime and magnesia. 


this table the are fives, and averaged. 


LIME CARBONATE, MAGNESIA CARB. INSOL. MATTER. 


399.50 82.10 84.55 15.40 


423.90 430.45 52.35 47.65 21.70 21.20 

448.40 450.70 35.85 9.00 11.30 

454.10 411.80 37.30 75.10 7.80 12.60 

399.00 395.45 78.50 80.10 

398.45 401.00 72.25 59.25 27.50 

403.80 397.35 62.20 68.55 30.80 

404.80 406.80 77.60 73.85 15.50 

430.10 405.65 2.50 69.95 15.40 
373.10 382.30 98.40 95.50 23.90 


82.59% 81.62% 3.99% 4.22% 


357.5 387.4 91.3 
$71.1 392.8 97.4 
484.5 436.1 43.0 
373.6 398.0 2.3 


15.59% 


106—110 394.5 378.5 


78.62% 13.2 


84.7 
76.8 
“ 43.0 
60.5 
82.0 
708.1 
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Grand average 
show how worthless small groups are for analytical purposes 

only necessary combine the top and bottom specimens ten beds, and 

notice the absence any marked regularity, thus: 


TABLE 
Beds 40...... 80.63 14.11 4.66 
Beds 79.55 16.32 4.06 


but, the other hand when grand averages fifty beds are taken, pic- 
ture obtained the pretty distribution the two carbonates 
throughout least this part the formation, thus: 


TABLE 

Average 100 specimens (taken from top and bottom*) fifty beds. 
Beds 50.... 82.15 13.57 4.11 
Beds 100.... 14.87 5.44 
Beds 101 79.54 14.17 4.47 


shall now give specimen the results obtained grouping 
the magnesian beds together and the magnesian beds together and 
for the present leave the discussion the data presented above others. 

select limestone (A) beds alternating, with singular regularity, with 
magnesian beds (B, distinguished black-letter) viz. beds 87, 88, 89, 
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 
107, 108, 109, 110, 111, 112, 113, 114, 115; and the result 


TABLE 
Lime Carbonate. Magnesian Carb. Matter. 
Top.* Top. Bottom, Top. 
(A) 96.62 93.47 1.97 2.58 1.24 3.57 
(B) 63.83 63.00 27.93 28.52 7.24 


the 164 percentages here represented, five are abnormal, may 
noticed consulting the last part Table These are included, how- 
ever, Table combine all the bottom and top analyses Table 
without excepting any, get the following general average 
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